Evaluation of EIA Practice in Sudan by Al Turabi, Lamya Dafalla Abdalla
  
 
 
Evaluation of EIA Practice in Sudan 
 
 
By 
Lamya Dafalla Abdalla Al Turabi 
 
 
A Thesis Submitted in Partial Fulfillment of the Requirement for the 
Degree of Masters of Science in Sanitary Engineering at the  
University of Khartoum Faculty of Engineering & Architecture 
Civil Engineering Department 
 
 
                                                                        
Supervisor:                        
Dr. Muhammad El Muntasir I. Ahmed 
 
 
 
Khartoum, Sudan. 
2007
 ii
 
 
 
Dedication 
 
 
This thesis is dedicated  
To: My Dearest Father who was being the persuader of my 
contentment in this work and all through my life.   
& 
To: The precious memory that would never end of My Beloved 
Mother….  
 iii
ACKNOWLEDGMENTS 
 
 
I would like to express my deepest gratitude and appreciation to my supervisor 
Dr. Muhammad El.muntasir, Department of Civil Engineering, Faculty of 
Engineering & Architecture.; University of Khartoum, for his continuous guidance 
and advice, criticism and support and for his patience and gracious attitude throughout 
the course of this work.  
 
Recognition is a must, to Dr. Osman M. Ali at the Environmental Studies 
Institution.; University of Khartoum. and  to Dr. Basheer M. El Hasan former head 
of the Department of Chemical Engineering, Faculty of Engineering & Architecture.; 
University of Khartoum, for their generous help in providing the data for this work. 
 
My gratitude is extended to Dr. M. Khadam former head of the Department of 
Civil Engineering, University of Khartoum, and to all staff members in the 
Environmental and Sanitary Department for their help during the course period. 
 
Last but not least, especial thanks to my family and my colleagues for their 
support and encouragement…
vi 
  ﻣﺴﺘﺨﻠﺺ
  
ﻳﺔ ﰲ ﺍﻟﺴﻮﺩﺍﻥ ،ﰲ ﺃﻭﺍﺧﺮ ﻧﺸﺄ ﻣﻔﻬﻮﻡ ﺩﺭﺍﺳﺎﺕ ﺍﻷﺛﺮ ﺍﻟﺒﻴﺌﻲ ﻛﻌﻨﺼﺮ ﻣﻦ ﻋﻨﺎﺻﺮ ﲣﻄﻴﻂ ﺍﳌﺸﺎﺭﻳﻊ ﺍﻟﺘﻨﻤﻮ         
ﺇﻻ ﺃﻥ ﺗﻄﺒﻴﻖ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺎﺕ ﻋﻠﻲ ﺍﺭﺽ ﺍﻟﻮﺍﻗﻊ ﻇﻞ ﳏﺪﻭﺩﺍ، ﻭ ﻣﺎﺯﺍﻝ ﻳﻌﺎﱐ ﺍﻟﻜﺜﲑ ﻣﻦ ﺍﻟﻘﺼﻮﺭ . ﲦﺎﻧﻴﻨﺎﺕ ﺍﻟﻘﺮﻥ ﺍﳌﺎﺿﻲ
 ﺍﻟﺒﺤﻮﺙ ﻭ ﺍﻟﺪﺭﺍﺳﺎﺕ ﺍﻟﻌﻠﻤﻴﺔ  ﰲ ﰲ ﻣﻊ ﺫﻟﻚ ﱂ ﲡﺪ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺎﺕ ﺣﻈﺎ ﻭﺍﻓﺮﺍ .ﰲ ﻛﻼ ﺟﺎﻧﺒﻴﺔ؛ ﺍﻟﺘﻘﲏ ﻭ ﺍﻟﺘﺸﺮﻳﻌﻲ
   .ﻌﻈﻢ ﻣﺎ ﻧﺸﺮ ﻛﺎﻥ ﻳﻌﲏ ﺑﺎﳉﺎﻧﺐ ﺍﻟﺘﺸﺮﻳﻌﻲ ﺃﻛﺜﺮ ﻣﻨﻪ ﺑﺎﳉﺎﻧﺐ ﺍﻟﺘﻘﲏﺍﻟﺴﻮﺩﺍﻥ ﺇﺿﺎﻓﺔ ﺇﱄ ﺃﻥ ﻣ
         ﺪﻑ ﻫﺬﻩ ﺍﻷﻃﺮﻭﺣﺔ ﺍﻟﺒﺤﺜﻴﺔ ﻟﺘﻘﻴﻴﻢ ﺍﻷﺩﺍﺀ ﰲ ﳎﺎﻝ ﺩﺭﺍﺳﺎﺕ ﺍﻷﺛﺮ ﺍﻟﺒﻴﺌﻲ ﻟﺒﻌﺾ ﺍﳌﺸﺎﺭﻳﻊ ﻗﻲ ﻋﺪﺩ ﻣﻦ 
. ﺪﺳﺔ ﺍﻟﻨﻴﻠﻴﺔ ﺍﻟﻨﺎﻣﻴﺔ ﰲ ﺍﻟﺴﻮﺩﺍﻥ ﻣﺜﻞ ؛ ﻗﻄﺎﻉ ﺍﻟﺒﺘﺮﻭﻝ، ﺍﻟﻄﺎﻗﺔ ﺍﻟﻜﻬﺮﺑﺎﺋﻴﺔ، ﺍﻟﺰﺭﺍﻋﺔ، ﺍﻟﻄﺮﻕ ﻭﻗﻄﺎﻉ ﺍﳍﻨﺕﺍﻟﻘﻄﺎﻋﺎ
ﺍﻋﺘﻤﺎﺩﺍ ﻋﻠﻲ ﲢﻠﻴﻞ ﻋﻴﻨﺎﺕ ﻋﺸﻮﺍﺋﻴﺔ ﻣﻦ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺎﺕ ﰲ ﻛﻞ ﻗﻄﺎﻉ ﻋﻠﻲ ﺣﺪﻱ ﳌﻌﺮﻓﺔ ﻣﺪﻱ ﺗﻨﺎﻏﻤﻬﺎ ﻣﻊ ﺍﻟﻘﻮﺍﻧﲔ 
  . ﺍﶈﻠﻴﺔ ﻭﺍﻹﻗﻠﻴﻤﻴﺔ
 ﻣﻦ ﻣﺪﻱ ﻣﻮﺍﻛﺒﺘﻪ ﻟﻠﻘﻮﺍﻧﲔ ﺍﻟﻌﺎﳌﻴﺔ، ﻖ        ﲤﺖ ﻣﺮﺍﺟﻌﺔ ﺍﻟﻮﺿﻊ ﺍﻟﺘﺸﺮﻳﻌﻲ ﻟﺪﺭﺍﺳﺎﺕ ﺍﻷﺛﺮ ﺍﻟﺒﻴﺌﻲ ﰲ ﺍﻟﺴﻮﺩﺍﻥ ﻟﻠﺘﺤﻘ
 ﺍﻟﺴﻮﺩﺍﱐ ﻟﻠﺒﻴﺌﺔ ﻭﺍﻟﻘﻮﺍﻧﲔ ﺍﻹﻗﻄﺎﻋﻴﺔ ﻣﻊ ﻣﺮﺍﻋﺎﺓ ﺍﳉﻮﺍﻧﺐ ﺍﳌﺘﻌﻠﻘﺔ ﺑﺪﺭﺍﺳﺎﺕ ﺍﻷﺛﺮ ﺍﻟﺒﻴﺌﻲ ﻣﺜﻞ؛ ﻣﺘﻤﺜﻼ ﰲ ﺍﻟﻘﺎﻧﻮﻥ
  .ﻣﻮﺟﻬﺎﺕ ﺩﺭﺍﺳﺎﺕ ﺍﻷﺛﺮ ﺍﻟﺒﻴﺌﻲ ﻭ ﺍﻟﺴﻠﻄﺎﺕ ﺍﳌﺨﺘﺼﺔ ﻭﺍﻟﻌﻼﻗﺎﺕ ﺍﻟﻘﺎﻧﻮﻧﻴﺔ
ﺩﺭﺍﺳﺔ ﻋﻠﻲ         ﻋﻤﻠﻴﺔ ﺗﻘﻴﻴﻢ ﺍﻷﺩﺍﺀ ﳍﺬﻩ ﺍﻟﺪﺭﺍﺳﺎﺕ ﺑﻨﻴﺖ ﻋﻠﻲ ﺍﳌﺘﻄﻠﺒﺎﺕ ﺍﻹﻗﻠﻴﻤﻴﺔ ﻭﺍﻟﻌﺎﳌﻴﺔ، ﻋﱪ ﲢﻠﻴﻞ ﻣﻜﺜﻒ ﻟﻜﻞ 
ﺣﺪ ﰲ ﳐﺘﻠﻒ ﺍﻟﻘﻄﺎﻋﺎﺕ ﻣﺘﻀﻤﻨﺎ ﺍﻟﻌﻨﺎﺻﺮ ﺍﻷﺳﺎﺳﻴﺔ ﳌﺜﻞ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺎﺕ ﻛﻔﺮﻳﻖ ﺍﻟﻌﻤﻞ ، ﺍﳌﺸﺎﺭﻛﺔ ﺍﳉﻤﺎﻫﲑﻳﺔ ، 
ﺍﻟﺘﻮﺍﻓﻖ ﺍﻟﺰﻣﲏ ﻟﻠﺪﺭﺍﺳﺔ ﻣﻊ ﺍﳌﺸﺮﻭﻉ ﺍﳌﻌﲔ، ﲢﻠﻴﻞ ﺟﻮﺩﺓ ﺍﻟﺒﻴﺌﺔ ﺍﶈﻴﻄﺔ ﺑﺎﳌﺸﺮﻭﻉ ، ﺗﻘﻴﻴﻢ ﺍﻷﺛﺮ ﺍﻟﺒﻴﺌﻲ ﻟﻠﻤﺸﺮﻭﻉ، 
  . ﺍﳌﺮﺍﻗﺒﺔ ﺍﳌﺘﺒﻊ ﺃﺛﻨﺎﺀ ﻭﺑﻌﺪ ﺍﻟﺪﺭﺍﺳﺔﺍﻟﻮﺳﺎﺋﻞ ﺍﳌﺴﺘﻌﻤﻠﺔ ﰲ ﻋﻤﻠﻴﺔ ﺍﻟﺘﻘﻴﻴﻢ ﻭﻧﻈﺎﻡ
         ﻭﺿﺤﺖ ﻧﺘﺎﺋﺞ ﻫﺬﺍ ﺍﻟﺒﺤﺚ ﺃﻥ ﻫﻨﺎﻙ ﺑﻌﺾ ﺍﻟﺘﺒﺎﻳﻦ ﰲ ﺗﻄﺒﻴﻖ ﻣﺜﻞ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺎﺕ ﻣﻦ ﻗﻄﺎﻉ ﻵﺧﺮ، ﻭﻣﻊ ﺫﻟﻚ 
.  ﻇﻬﺮﺕ ﺑﻌﺾ ﺍﻟﻌﻮﺍﻣﻞ ﺍﳌﺸﺘﺮﻛﺔ ﺍﻟﱵ ﳝﻜﻦ ﺃﻥ ﺗﻌﺘﱪ ﻛﻤﻌﻮﻗﺎﺕ ﲢﺪ ﻣﻦ ﻣﻮﺍﻛﺒﺔ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺎﺕ ﻟﻠﻤﺘﻄﻠﺒﺎﺕ ﺍﻟﻌﺎﳌﻴﺔ
ﻳﻀﺎﺡ ﻧﻘﺎﻁ ﺍﻟﻀﻌﻒ ﺍﻷﺳﺎﺳﻴﺔ ﰲ ﺃﻱ ﻣﻦ ﺃﺟﺰﺍﺀ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺎﺕ ﻣﻊ ﲢﻠﻴﻞ ﺍﻷﺳﺒﺎﺏ ﻭﺭﺍﺀ ﻫﺬﺍ ﺧﻼﻝ ﻫﺬﺍ ﺍﻟﺒﺤﺚ، ﰎ ﺇ
  .ﺍﻟﻀﻌﻒ ﻭﻭﺳﺎﺋﻞ ﺍﳌﻌﺎﳉﺔ ﺍﳌﻤﻜﻨﺔ
          ﻋﺪﻱ ﻋﻦ ﺫﻟﻚ، ﺑﺪﺍ ﺍﺳﺘﻨﺒﺎﻁ ﺍﳌﻮﺟﻬﺎﺕ ﺍﶈﻠﻴﺔ ﻭﺗﻄﻮﻳﺮ ﻭﺳﺎﺋﻞ ﺍﻟﺘﻘﻴﻴﻢ ﻟﻠﺘﻤﺎﺷﻲ ﻣﻊ ﺍﻷﻭﺿﺎﻉ ﺍﶈﻠﻴﺔ ﺍﳋﺎﺻﺔ
 ﺍﻷﺩﺍﺀ ﺑﺎﻹﺿﺎﻓﺔ ﺇﱄ ﺑﻌﺾ ﺍﻟﻌﻮﺍﻣﻞ ﺍﻷﺧﺮﻯ ﻣﺜﻞ ﺍﳌﺸﺎﺭﻛﺔ ﻛﺄﺣﺪﻱ ﺃﻫﻢ ﺍﻟﻌﻮﺍﻣﻞ ﺍﻟﱵ ﳚﺐ ﻣﺮﺍﻋﺎﺎ ﻟﺘﺤﺴﲔ
  .ﺍﳉﻤﺎﻫﲑﻳﺔ،  ﻧﻈﺎﻡ ﺍﳌﺮﺍﻗﺒﺔ ﻭ ﺇﻋﺪﺍﺩ ﺑﻴﻮﺕ ﺍﳋﱪﺓ ﺍﳌﺘﺨﺼﺼﺔ
        ﺧﻠﺼﺖ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﺍﻟﺒﺤﺜﻴﺔ ﺑﺎﻥ ﺍﻻﻫﺘﻤﺎﻡ ﺑﺎﳉﻮﺍﻧﺐ ﺍﻟﺴﻠﺒﻴﺔ ﺍﳌﺬﻛﻮﺭﺓ ﰲ ﻫﺬﺍ ﺍﻟﺒﺤﺚ ﻭﻣﺮﺍﻋﺎﺓ ﺍﳌﻮﺟﻬﺎﺕ 
  .ﺬﻩ ﺍﻟﺪﺭﺍﺳﺎﺕ ﰲ ﳎﺎﻝ ﺇﺩﺍﺭﺓ ﺍﻟﺒﻴﺌﺔ ﰲ ﺍﻟﺴﻮﺩﺍﻥﺍﳌﺬﻛﻮﺭﺓ ﰲ ﻛﻞ ﺟﺰﺀ ﳝﻜﻦ ﺃﻥ ﳛﺴﻦ ﻣﻦ ﻓﻌﺎﻟﻴﺔ ﻫ
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ABSTRACT  
 
Over the past three decades the concept of Environmental Impact Assessment 
(EIA) has emerged on the Sudanese development planning. But it still scarcities and 
has many deficiencies; technically and legislatively. Only few of the published studies 
were concerned with the particular Sudanese EIA practices. In fact, most of the 
studies were concentrated on the legislation and regulation status rather than the EIA 
practices.  
This present research study is directed to assess the practices of EIA in the 
most important developing sectors in Sudan; in the oil, agriculture, power, roads and 
river engineering sectors, based on random samples of EIA reports in each sector. 
These reports were analyzed to find out how the Sudanese EIA practices are 
corresponding with the local and regional guidelines.  
The legislative situation in Sudan, as depicted in the Sudanese Environmental 
Act and sectoral legislation, was reviewed to verify its compatibility with other 
international legislations and developed situations. The revision considered related 
EIA aspects such as the EIA guidelines, related authorities, agreements and 
authorization. 
The assessment process itself was based on international and local 
requirements to ensure the effectiveness of the EIA. It, thus, covered comprehensive 
analysis of EIA reports including such basic aspects of the assessment as: the 
guidelines, public participation, scoping, impact assessment, applied tools and 
monitoring plan.  
The results of the present study illustrated some variations in the EIA practices 
of the different sectors; however, there were common obstruction features facing the 
compatibility of EIA practices with international requirements. Throughout this study 
the main points of weakness in each part of the Sudanese EIA reports were identified 
with the reasons behind the deficiencies and proposals of how to overcome such 
deficiencies.  
 Nonetheless many factors, if not attended to, limits the usefulness of the EIA 
in Sudan such as: lack of experiences with modern approach, poor public participation 
and shortcoming of the monitoring system. The absence of the local guidelines 
appears to be a significant factor obstructing good EIA practices. Thus establishing of 
 vi
the local guidelines and adapting of EIA tools would help cope with the specific 
circumstances in Sudan. 
The present study concludes that giving due attention to the identified 
deficiencies, there in, propels to overcome them would enhance the effectiveness of 
the EIA practices in Sudan.
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Introduction  
After the industrial revolution in the developed countries, these countries 
started to observe the deterioration of the ambient environment and the acute lack of 
their resources due to that revolution and its negative impacts. The threat of 
environment damage led to great care about clean earth and sustainable resources. 
Thus new concepts were introduced such as sustainable development which was 
accepted as an essential feature of development to avoid adverse impacts, plus 
fulfilling the needs for the future generations. In the direction of achieving such 
concepts a new trend of project planning came out; that trend comprehended: 
• The prediction of environmental impacts of any project with enhancement 
of positive impacts, and mitigation or avoidance of negative impacts.  
• Study and improvement of the environmental status as part of the project. 
•  Putting the environmentally friendly alternatives of the project designs 
with long term viability for the decisions makers. 
•  Monitoring the environment during all the project stages.  
Therefore the Environmental Impact Assessment (EIA) was developed as a 
special technique to ensure this integration between environment and development. 
The EIA was spread sharply all over the world because the threat of 
environmental damage extended to the whole world; the United Nation played a 
major role in transferring this awareness of environment to the developing countries 
as well as developed countries. While this could be considered as an extraordinary 
advantage for the developing countries, where they could keep clean environment and 
pay less for mitigations, unfortunately these concepts were transferred with a huge 
gap of understanding the main issues and how to apply them to get the whole benefit 
of it. Moreover, the absence of regulations and guidelines that goes with the special 
circumstances of these countries, some kind of confusion in applying the EIA studies 
occurred.    
Sudan is one of these developing countries where EIA application faced such 
kind of troubles. Although there was an early environmental concern in Sudanese's 
law but there wasn't a real concern in life activities, and there is a number of obstacles 
prevent the required performance of EIA studies. This starts with legislations and 
stretch to the implementations. So this thesis tries to touch on the weak points and 
find out some way to enhance the performance of EIA studies. Beyond this illustrated 
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aims there has been a great hope to open the door for further studies in the same area 
of environmental assessment in Sudan and other developing countries.  
 
1.1 Problem Statement  
The EIA concept was considered as a new concept in Sudanese development 
planning, so there was still a large gap between the concept and the practice. There 
was a considerable worry about the effectiveness and application of EIA which are 
deeply connected with the local conditions of the communities, specific circumstances 
of Sudan. The multidisciplinary approaches required in the applications, adding to the 
absence of local guidelines limited the use of EIA in Sudan. 
 
1.2 Situation in Sudan 
The EIA started very late in 1980s in Sudan therefore, the Sudanese practices 
lacked the experiences in many disciplines and applied EIA procedures/tools. A few 
numbers of studies are done and the recording systems of EIA are not adequate. The 
reports are not available for the public, the environmental concern and knowledge in 
both civilian and governmental level is very weak. The baseline data are not available 
for many areas and most of the data are out of date. The EIA are not applied for most 
projects, and when applied are concentrated in some sectors, and generally not started 
with the planning stages. The implementation of the recommendations of the studies 
are not guaranteed, the monitoring systems of EIA are not established in Sudan. On 
the other hand the legal work is in its early steps, where regulations or guidelines that 
state the monitoring and reporting procedures are not available or not clear. Few 
institutions and companies started to lead the EIA work; these institutions generally 
depend on international guidelines, nevertheless they play a great role in improving 
the EIA practices and research situations in Sudan.  
 
1.3 Study Area 
The study considered the Sudanese EIA practices. The EIA reports were 
selected to cover the most important rising sectors in Sudan which are also the most 
effective sectors on Sudanese development and environmental quality, these sectors 
include: oil, agriculture, power, roads and highways, and river engineering sector.  
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On the other hand the EIA reports were selected to cover different sensitive 
areas and regions all over the country. Fig (1.1) shows the scattering of the location of 
the EIAs taken in this study. 
 
                                 Agriculture Sector                         Oil Sector  
                     Power Sector                                Roads and Highways Sector                                    
                                 River Engineering Sector                                                                                               
Fig1.1. Locations of the EIA Reports Analyzed in Sudan 
 
1.4 Objectives of the Study 
The main objective is to assess and evaluate the environmental management 
aspects as depicted by EIA. The special objectives are: 
1. Study the performance of the EIA taking into consideration the major 
development sectors in Sudan. 
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2. Study the Sudanese act and legislations which control the EIA performance. 
3. Evaluate the EIA performance as well as the legislations. 
4. Determine the weak points and its sources either in legislations or 
implementations of EIA. 
5.  Locate the status of the Sudanese legislations and EIA performance on the 
scale of the regional and international ones. 
6. And at last propose a suggested sectors guidelines to promote the 
effectiveness of the legislations and EIA performance. 
 
1.5 Study Layout  
In order to realize these aims this thesis was divided into six chapters as 
follows; Chapter One: adding to this ''study layout'', this chapter provides a general 
view of the situation of EIA in Sudan and the objectives of this study. Chapter Two: 
this chapter contains of a historical background, description of the EIA terminologies 
and concepts plus a revision of some of the previous studies in similar areas; 
considering the compliance of their results with the situations and results of this study. 
The Sudanese legislations and international guidelines were reviewed in this chapter 
also.  Chapter Three: includes the materials and methodologies applied in this study. 
Random sample of EIA studies in different sectors (river engineering, power 
generation, oil industry, agriculture and road and high ways sector) were discussed 
and analyzed Vs local, regional and international legislations in Chapter Four. In 
Chapter Five a further discussions of Sudanese EIA tools/methodologies were taken 
in place. At last conclusions and recommendations were added in Chapter Six. 
Supplementary Appendices were included. 
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2.1 Historical Background of EIA Progressing 
EIA started in the United States in 1950s-1960s by individual efforts 
applied in health effects. The concern was reducing waste and abuse of natural 
resources along with scientific evidence. These efforts led to introduce the National 
Environmental Policy Act of 1969 (NEPA). In 1970s the environmental assessment 
concepts had appeared under town planning and land use concepts. In 1980s the risk 
assessment, social and cumulative had become popular in EA, at that time the 
Strategic Environmental Assessment (SEA) was also progressed and EIA regulations 
were spread in many countries; e.g. the European EIA Directive (1985) and World 
Bank Operating Directive (1989) were released. After that period; in 1990s new 
branches were added to the EA such as: biodiversity issues, consideration of 
alternatives, public consultation, decision-making process and reporting procedure. 
Moreover, international corporation work had taken place, the European EIA 
Directive was revised in 1997 and the WB released the 1999 source book and 
guidelines of EIA. At that time the negotiations about SEA appeared and the EIA 
concepts were transformed to the developing countries by financial organizations 
(UNEP, WB…) and by international conserving agreements. From 2000 until today 
considerable jump was perceived in EIA; promotion of standardization, guidelines, 
regulations and legislations, policies and planning programs became the dominating 
issues along with the sustainability assessment concepts and integrations between EIA 
systems and SEA protocols (Dalal-Clayton2003). See the following Fig (2.1). 
                                               Fig2.1. EIA and SEA Progress 
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2.2 Definitions 
2.2.1 EIA: EIA is a systematic process applied to assess and evaluate the 
potential impacts (positive/negative) of a proposed action on biophysical, social and 
cultural features around the proposed action site. The interaction and cumulative 
impacts on the ambient environment, alternative options, recommendations of 
mitigation measures to eliminate the significance of negative impacts or enhance 
positive impacts and support the decision making process are essential parts in EIA 
process.1  
2.2.2 EIA objectives and principles: Protection of the environment and 
conservation of natural recourses and consistency of the development activities with 
the concepts of sustainable development are major objectives in the EIA process that 
lead the decision maker to final balanced decision (economically and environment 
friendly option). 
Using of adequate methodologies technically and economically carried by 
professionals and experts, providing the appropriate way of informing the 
communities, ensuring the public participation and proposing data for decision maker 
understandably are the basic principles of EIA.  
2.2.3 SEA: SEA is considered as second generation of the EIA. It focuses on 
the policies, plans and programs and promise to build the Environmental 
Sustainability Assurance (ESA). (Dala –Clayton 2003).  Recently the SEA term has 
become widespread in environmental policy, however the definition of SEA, do not 
internationally agreed yet. Where there is still some arguments on the scope and 
nature of SEA; one of the opinions supposes that SEA should focus mainly on 
environmental issues, another takes the view that it should focus on sustainability and 
cover social, economic and environmental aspects. It is also argued that SEA, at the 
policy level, requires a different methodological approach at the program and plan 
levels (Dala-Clayton 2003 & Sadler 1998).  
SEA is defined as '' A process of integrating the environmental and social 
concerns in the process of developing policies, plans or programs '' (WB in ECA 
2005). Other definitions of SEA are offered , but one of the most popular definitions is 
"The formalized, systematic and comprehensive process of evaluating the 
environmental impacts of a policy, plan or program and its alternatives, the 
                                                 
1 Some other definitions are stated to define the EIA by e.g. (U.S. EPA), (IAIA), (IEA), (UNEP), WB. 
However; all these definitions give the same denotation.   
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preparation of a written report on the findings, and the use of the findings in publicly-
accountable decision-making'' (Theriel, et. al 1992, in Goodland 1998). 
Buckley (1998) listed seven major types of SEA:  
• Policy: environmental assessment of existing policies or proposed changes. 
• Issue-based: assessment of factors relating to a specified environmental issue. 
• Geographical: regional and environmental planning and assessment. 
• Temporal: environmental planning and assessment for social and economic 
change. 
• Technological: environmental assessment for technological innovation. 
• Sectoral: EA for alternative development options for entire industry sector. 
• Generic-project: framework EIA documents for similar projects (Buckley 
1998).  
 
2.3 SEA and EIA 
As development moves from financing primarily infrastructure into combining 
that with purveying advice in national economic dialogues, the environmental 
implication of policies become more important than that of individual projects. EIA 
success in improving the design of individual projects, but it is insufficient to improve 
economic development (Goodland1998). Therefore, the SEA becomes the new 
leaning in Environmental global issues recently, where it is customized to policy and 
planning process as well as,  it's aimed to strengthen EIA, and cover the areas that do 
not occur from EIA such as:  
• Early warning of cumulative effects and focus on how proposals contribute 
  (Barry Dala- Clayton 2003). 
• Involve more government agencies and represents a proactive approach to 
integrating environmental considerations into the higher levels of decision 
making. 
• Achieve increased efficiency through economies of scale. 
• Canvas, consider, and compare a wide range of development options. 
• Provide a much more effective mechanism for assessing impacts, particularly 
if coupled with geographical, temporal, and/or sectoral SEA (Buckley 1998).  
The following table (Table 2.1) shows the main differences between EIA and SEA:   
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Table2.1. Differences between EIA and SEA  
EIA SEA 
 
Is reactive to a development proposal.  
 
 
Is proactive & informs development 
proposals. 
 
Assesses the effect of a proposed 
development on the environment. 
 
Assesses the effect of the environment on 
development needs and opportunities. 
 
Addresses a specific project  
 
 
Addresses areas, regions or sectors of 
development 
 
Has a well defined beginning and end. 
 
 
Is a continuing process aimed; to 
providing information at the right time. 
 
Assesses direct impacts and benefits.  
 
 
Assesses cumulative impacts and 
identifies implications and issues for 
sustainable development. 
 
Focuses on the mitigation of impacts. 
 
 
Focuses on maintaining a chosen level of 
environmental quality. 
 
Narrow perspective and a high level of 
detail. 
 
 
Wide perspective and a low level of detail 
to provide a vision and overall 
framework. 
 
Focuses on project –specific impacts.  
 
 
Creates a framework against which 
impacts and benefits can be measured. 
Source: Barry Dalal-Clayton 2003.                      
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2.4 EIA and the Project Cycle 
EIA is a strategic element of decision making of the project and must be integrated in 
the planning and development control framework of the project cycle (see Fig (2.2) 2). 
The EIA has the ability to ensure the sustainability of the project by proposing the 
optimum option economically and environmentally, developing the mitigations of 
negative anticipated effects on technical and/or social aspects and assisting in the 
''after implementation monitoring plan''.  
                    (2) 
 
 
(1) 
 
 
 
 
 
(3) 
 
 
 
 
 
 
(5) 
               (4) 
 
1- Pre-study EIA: screening problems analysis, scoping and initial 
environmental examination.  
2- Study stage EIA:  identification and assessment of alternatives, impacts 
mitigation measures, preparation of EIS. 
3- Post-study stage EIA: decision alternative options and EMP. 
4- Environmental management: monitoring identification of unanticipated 
impacts, evaluation and decision making. 
5- Environmental management: implementation of mitigations and other 
environmental protected measures.   
Fig2.2. Integration of EIA in the Project Cycle 
                                                 
2Source: Economic Commission for Africa-review of application of EIA in selected African countries.   
Project pre-
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Project 
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2.5 Main Steps of the EIA Process and EIA Participants 
2.5.1 Main steps of the EIA process. There are traditionally recognized steps 
that should be applied in each EIA to conduct its goals. These systematic steps are 
preceded by the pre-knowledge of regulations and guidelines, administrative 
situations, authorities and specific groups related to EIA or activity site. The EIA also 
follows the project cycle. The progress of EIA generally follows the below stages: 
1- Screening: this stage determines the need for EIA; based on nature, size, 
location and significance of anticipated impacts, regulation and guidance 
established in the activity site. All relevant EIA criteria were assembled in this 
stage.  
2- Scoping: this stage includes; identifying ecological features under threat and 
preliminary assessment of impacts, describing the project and identifying the 
ambient environment.  
3- Impact Assessment: in this stage determination of the ecological value and 
assessment of significant impacts takes place. The assessment quantifies the 
extent, magnitude, timing, duration and accumulation and interaction of 
impacts with ecological feature and sources. 
4- Evaluation of significant impacts: identifies the residual impacts and 
unmitigated impacts. 
5- Mitigation, monitoring and follow-up plan: in this stage mitigation measures 
are recommended and monitoring plan is designed to follow-up the 
implementation of recommendations. Schedule of reporting and cost benefit 
analysis are build-up in this stage.  
6- Reporting and Recommendation: in this stage all baseline data are recorded.  
Tools applied, guidance followed, significance of impacts and 
recommendations along with the final conclusions are all reported in the final 
draft of EIA. 
7- Review of the EIA:  this is post stage where the report is judged versus its 
terms of reference. The sufficiency of data and assessment are also evaluated.     
 
2.5.2 EIA participants: The participants who are involved in EIA implementation 
can be categorized as in Table (2.2) and the diagram in Fig (2.3) builds-up to show the 
correspondences between participating groups and EIA steps:    
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Table2.2. EIA Participants   
specialist non specialist 
Official authorities and governmental 
departments.    
Average citizens, local communities, 
interested groups.   
Governmental consultants and agencies. Environmental groups and organizations. 
Experts, scholars and scientists. NGOs 
People's representatives (local).    
Private consultant institutions.   
Proponents, Activity consultants/ 
proprietor bodies 
 
 
2.6 Advantages of Applying EIA 
Applying EIA in the preliminary stages of the projects proved many benefits 
which were reflected on economic development and biophysical and social 
environment. These benefits appear in the following features: 
1- Lowering the project cost in long term. Avoiding the post remediation and 
clean up of residual cost. 
2- Advancing the selection of optimum option economically and 
environmentally.   
3- Involving the public and communities in decision making process. 
4- Conserving and protecting the natural resource. 
5- Enhancing the environmental concern in public and local communities.       
On the other hand, the neglecting of EIA application could raise many threats 
on the environmental sustainability; which appear on polluting and destroying the 
natural resource. Conflicts come out due to bad informing of local communities about 
new development activities. Risks of hazardous pollutants on sensitive biophysical 
areas may exist as well as health and socio-economic problems. Increase of 
remediation and clean up costs can also occur.  
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2.7 Obstacles in EIA Application 
The EIA application is constrained by many limitations; some of these 
limitations are associated with legal issues or local practices. The rapid development 
activities compared with the slow EIA tools progress suppress the EIA applications, 
putting in mind that the EIA is still considered as a new field and many tools are still 
under developing stages. Some other major restrictions affect the effectiveness of EIA 
practices; are patterned in the following points: 
1- The multidisciplinary requirements of data and experts. 
2- Difficulties in baseline data availability. 
3- Dependency on local conditions and special site circumstances complicate the 
transforming of tools and experiences. 
4- Delayed application of Strategic Environmental Assessment (SEA); policy and 
programs. 
5- Weak knowledge and concern about environmental threat on both official and 
public level. 
6- Strength of the activities owner (powerful economic groups, ministries, 
economic loops…) compared with environmental authorities or groups.    
7- Many countries still have no regulation or guidelines or monitoring systems of 
EIA applications.             
Regarding all the above, optimistic steps took place in improving the EIA 
practices. The global awareness about the environment enhanced the EIA and SEA 
practices. The financial organizations transform the EIA to developing countries in 
early stages although the regulations are behind the practices, but there is a real 
positive trend in these countries to apply their own regulations and flexible tools of 
the EIA practices. Moreover, the regional corporation works in such aspects enhanced 
EIA and SEA.   
 
2.8 Previous Work 
2.8.1 Introduction. Many studies were done in EIA evaluation and evaluation 
procedures (Alan & Fittipaldi 1998, Ahmed & Abdullah 2006, Teodgru, et. al. 2006, 
Wei, et. al.1998 and Wood2003) but few of them considered the Sudanese EIA 
practices in particular. Some studies were done to enhance the tools or methodologies 
and subsequently considered the EIA applications (Buckley 1998, Joao 1998 and 
Meier 1998). Other studies were done to evaluate or study the legal issues that related 
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to the environmental assessments and also to estimate the EIA practices (EC 1999, 
Sadler 1998, Wood 2003 and WBSB 1999). Also some studies similar to this study 
considered the EIA practices of developing countries in Asia or Africa. Most of these 
studies were published in the Web sites, some of them were included as parts of books 
and/or some workshop reports or official documents such as the evaluation of some 
EIAs in the EU guidelines directive and (IAIA). The UNEP and WB published many 
papers and reports about such issues related to the EIA practices. Other documents 
were provided by the research institutes and university studies. The International 
Institute for Environmental and Development (IED), Army Environmental Policy 
Institute (AEPI) and International Association for Impact Assessment published many 
papers and reports about retooling and evaluating the EIA practices and methods. The 
IDB- America also did lots of work and published some researches related to the EIA 
issues (Donnelly, et.al.1998, ECA, Espinoza & Richard 2002, IEEM 2006 and 
Multilateral Financial Institute 2005). In this chapter selected studies were reviewed 
and summarized as follows:  
 
2.8.2 Ex-Post Evaluation of the Effectiveness of Environmental 
Assessment (Barry Sadler 1998): In this paper the author provided a brief review of 
approaches and methods for ex-post evaluation, it concentrates on the frame work, 
concept and methods that can be used or are available to evaluate overall and 
operational performance of EA process. It discussed the contributions of effectiveness 
reviews, he went further in the discussion of effectiveness review, pointing to the 
major parts that should be considered in reviewing; such as reporting systems and 
monitoring follow up or post project analysis, moreover, he provided some evaluation 
principles that can improve the quality of EA. He identified five major problem areas 
that constrain sound practice and performance, these problems are: the development 
agencies resistance and pro-formal application of the EA, lack of sufficient integration 
between the EA and the decision making, narrow scope of EA applications, 
inadequate guidance and inconsistent enforcement of the EIA process and finally the 
technical issues such as the accuracy of impact predictions and suitability of 
mitigations.  
These issues were greatly affecting the Sudanese practices as is proved in the 
following chapters of this study. Although the international guidelines overcame some 
lacks which the author had mentioned but the EIA performance did not advance well. 
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The paper concluded that the effectiveness review must be an integral strategy 
throughout the EA process to gain full advantage of effectiveness process, build 
quality control and assure the EA feedback process. 
 
  2.8.3 Progress of Environmental Impact Assessment and Its Methods in 
China (Li Wei, Wang Huadong, and Liu Dongxia 1998): The paper introduces 
recent evaluation of EIA methods in China, focusing mainly on the use of regional 
development EIA and social EIA and based on the proven achievements of EIA 
methods. It states that the prevailing project base method of EIA alone cannot meet 
the requirement of controlling the total amount of pollutants and rational industrial 
locations. The authors emphasized that the RDEIA has the ability to predict and 
evaluate the possible environmental impact brought about by alternative development 
plans. The authors summarized the main points of the RDEIA as in the following:  
• Consideration of the total amount control of pollutants for the redevelopment. 
•  Consideration of environmental carrying capacity and cumulative effects 
caused by regional development.  
• Putting the functional districting guidance.   
  Although these points are suited particularly for RDEIA in China, but when 
comparing these requirements with the Sudanese situations -where most of the 
Sudanese developments concentrate on limited areas and affect the natural resources 
by cumulative impacts introduced from different projects within a district area- these 
points seem to be significant points to enhance Sudanese situation, and the same 
applies to most of the developing countries.  
   
  2.8.4 Environmental Impact Assessment in Developing Countries: an 
Overview (Christopher Wood 2003): The paper reviewed the strengths and 
weaknesses of EIA in 110 developing countries against a set of robust evaluation 
criteria. The interview with governments and related agencies and groups, was the 
main research method employed in this study. The evolution approach applied in this 
paper was adapted in this thesis; the results were also very close. Taking in mind the 
thesis was concentrating in Sudanese practices only and based on EIA reports.  
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2.8.4.1 Evolution of developing country EIA systems: The paper proved 
that, there are huge differences in EIA systems in developing countries, regulatory 
forms and practical application of EIA in different developing countries indicates that 
it's very different from EIA in the developed world. The author referred this variation 
to many reasons such as resources, political and administrative systems, social and 
cultural systems, and the level and nature of economic development. He referred the 
differences in this aspect between developed and developing countries to the fact that 
EIA is not carried as a response to a widespread indigenous demand for better 
environmental protection in the developing countries, but as a demand by 
development assistance agencies on a project basis. 
 
2.8.4.2 Evaluation of EIA procedures. The author focused on the 
requirements and operation of the EIA process, he reviewed the performance of the 
‘average’ developing country EIA system and judged it against each criteria and made 
suggestions for improvement. Table (2.3) offers some sort of comparison between the 
report results and thesis results.  
The results of this paper are very close to the results of the Sudanese EIA 
evaluation which was done in this study; it indicated that the conflicts and problems in 
EIA practices are similar in most developing countries. So the coordination work and 
transferring of experiences between these countries could minimize the path of 
enhancing the EAS and make great differences in the steps that should be taken to 
reach the good practices of EIA.  
 
2.8.5 Environmental Impact Assessment from a Sudanese Perspective 
(Osman M. Ali): The author categorized the problems which impact the efficiency of 
the EIA process in Sudan into internal and external ones, and he allied them with the 
origin, procedure and fate of the EIA. He emphasized the following points of the main 
features of the EIA process in Sudan: 
• No Sudanese legislations and weak government monitoring. 
• Unqualified agencies which conduct EIA.  
• Bad timing and weak participations.  
The author recommended devolution of the comprehensive environmental 
legislation to State levels and Executive Power to make it effective. He also 
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recommended supporting research, training institutions and consultations. The points 
mentioned in this paper were similar to the results that appeared in this study; where 
the analysis of the EIA report showed the strong effects of such points in the 
application and effectiveness of the EIA (see CH IV). 
Table 2.3: Evaluation of EIA Procedures in Developing Countries Compared 
with the Sudanese Practices 
Criteria 
considered in 
the paper  
C/c* 
in the 
thesis  
Paper results  Comparison with 
thesis results  
Comments  
Legal basis of 
EIA systems 
√ weak, non-
mandatory or non-
existent 
non-existent  
Consideration 
of alternatives 
√ Frequently weak, 
no action and 
preferable action 
not considered. 
If done,  weak , no 
action option and 
preferable action 
not considered  
 
Screening of 
actions 
 weakly applied N/A The thesis 
based on the 
EIA reports 
where the x-
stages where 
not mentioned 
usually.  
Scoping of 
impacts 
√  Few project-
specific guidelines 
There no projects 
guidelines   
 
EIA report 
preparation 
√ often confidential the reports are not 
available for public  
 
EIA report 
review 
√ poorly undertaken 
or missing 
Poorly official 
reviewing  
 
Decision-
making 
√ frequently low, 
starting too late 
All the EIAs started 
after the 
implementation of 
the projects (late) 
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Table 2.3: continue 
Monitoring 
and auditing 
of impacts 
 missing N/ A The EMP is 
missing or 
very weak  in 
the reports  
Mitigation of 
impacts 
√ considered during 
the EIA process but 
is not always 
implemented 
N/A Few reports 
recommended 
good 
mitigations 
measures the 
rest were 
poor, the 
implementatio
n is hard to be 
confirmed.  
Consultation 
and 
participation 
√ no tradition of 
consultation and 
participation 
Very weak 
applications 
 
Monitoring of 
EIA systems 
√ very little EIA 
system monitoring 
Weak or not 
available  
 
Costs of EIA 
systems 
√ Not settled  Depend on the 
projects owner  
 
Strategic 
environmental 
assessment 
√ uncommon in most  Old or weak , base 
on sectoral strategy, 
not harmonized  
 
Conclusions 
 
 fail to meet the 
evaluation criteria 
employed in the 
review 
Moderately fail in 
the shared criteria.  
some of the 
criteria 
considered in 
the thesis are 
not 
considered in 
the paper 
* The criterion considered in the thesis may not take the same name, however the same points were 
considered.    
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2.8.6 EIA in Southern Africa3 (Peter Tarr 2003). This paper has evaluated 
the status of EIA in the southern African region. The findings of paper confirm that 
most southern African countries now have policies and legislations in place, and 
institutional structures have been created. However, the author observed that, the use 
of EIA as a planning tool remains variable, as decision makers continue to circumvent 
EIA when its use does not suit their preconceived ideas.  The author pointed the main 
problems that obstruct the good practices of EIA in southern Africa such as: sectoral 
laws, imbalance in sectors EIA attention, cultural problems, poor concern of the 
environment in both social and governmental levels. In view of that, the author 
presents many points that should be considered to enhance the EIA practices, such as 
establishing and improving strategic planning, institutional capacity and EIA 
implementation.  
Although this paper considers the South African region but it pragmatically 
emphasizes the same problems facing all the developing countries. When comparing 
these points mentioned in the paper with the Sudanese situation it sounds very close. 
This reinforces the recommendation of the global/regional coordination work to 
enhance the EIA and SEA practices in the developing countries. 
    
2.8.7 Review of the Application of EIA in Selected African Countries 
(Economic Commission for Africa, 2005): This report provided member States of 
ECA with recent documentation on the institutionalization and application of EIA in 
Africa, as well as challenges and good practices. The analysis was based on desk 
review and feedback obtained from the countries. The report described the regional 
and sub-regional institutions of EA and their progress in Africa.  
The report observed that 78% of the countries have functional regulations of 
EIA systems; most of the countries didn't have a legal framework for SEA. There had 
been a steady increase in the application of EIA to development projects and an 
increase in the number of consultants, but the report mentioned that EIA 
administrations and regulations were mostly concentrated at the central level.  
The report judged the EIA reports against some major points, these points are 
summarized as follows: 
                                                 
3Improving the effectiveness of EIA and SEA in southern  Africa, (13-16 /5/ 2003) results of group 
work (EIA workshop) 
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1- Cost and time frame: The project proponent normally funds the EIA study, 
and there are no time limits for undertaking studies or compiling reports. 
2- Public participation: in most cases inadequate due to literacy, language, 
cultural issues and decision making culture. 
3- The significance of impacts is not adequately evaluated. 
4- Decision-making: EIA does not significantly influence decisions in most 
countries. 
5- EMP and follow-up frequently neglected and ineffective in most countries. 
The report provides many issues that affect the quality of EIA reports in 
Africa, such as; unconsciousness of the public, limited expertise, lack of guidelines, 
poor financial resources and team qualifications. The report recommended many 
issues that are pertinent to enhancing EIA implementation and effectiveness in 
African countries, such as: developing and strengthening institutional, legislative and 
regulatory frameworks for EIA and SEA. 
 
  2.8.8 EIA Legislation and Practices for the Environmental Management 
of the Nile System with Special Reference to Sudan (L. D. Abdullah, M. El 
Muntasir I. Ahmed): This paper provided a review of EIA legislation and guidelines 
in various Nile Basin countries and of EIA practices.  
 
  2.8.8.1 EIA legislation and guidelines. The paper discussed the EIA 
responsibility, process feature and guidelines in each NBC which was not available 
except in Egypt and Ethiopia. In addition, it made some sort of comparison between 
these countries guidelines and international guidelines (EU and FAO). The paper 
confirmed that all guidelines followed the same procedure, the main points 
emphasized were: the NBCGs do not provide guidance on the methods/tools to use 
for any stage, and most of them were silent about the "after implementation" stage of 
the project.  
 
  2.8.8.2 EIA practices in the NBC: The authors reviewed some EIA processes 
(scoping, EIA study, public participation, EIA approval, and audit) for major 
development projects in the NBC. The paper revealed that EIAs were done in 
accordance with prevailing legislation and guidelines and absence of major steps such 
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as, cost benefit analysis and post project follow up. EIAs in NBC were not carried out 
efficiently, which is attributed to the lack of knowledge in EIA practices and methods.  
The points stated in the paper are similar to the thesis results, absence of 
legislations and experience shortage are one of the major problems which should be 
considered. 
 
2.9 Revision of Sudanese Environmental Legislations and International EIA 
Guidelines    
2.9.1 Historical backgrounds of environmental policies: By the end of 
1950s the industrialized countries started to observe the steady deterioration in the 
quality of their environment, which appear in air and water pollution, depletion of 
wildlife, hazards of pesticides, atomic radiation, and loss of wilderness values, this 
observation was accompanied with public discontent, reflected in media and 
subsequently in the agendas of perceptive politicians in the mid 1960s. (Cladwell 
1998). This also leads to generate many concerned societies and organizations in the 
environmental issues which speedily becomes an international issue. In 1972, the Man 
and His Biosphere Summit was held in Stockholm which considered as a turning 
point of the environmental concern in the world, this Summit intent to adopt the 
Stockholm conventions which had been the source of the international environmental 
law, and established the United Nation Environmental Projects (UNEP). Since that 
the concern of natural resources and protection of the environment becomes a 
comprehensive subject in the legislations of most of the countries, these legislations 
content some major points such as:  
-Putting the clear measures of the environmental protection. 
-Using the clean technology and insure the clean environment. 
-The polluter should payback for the mitigations of the effects that he caused. 
-Organize the environmental management. 
-And entering the EIA for the procedure of the project license. 
In the Rio Earth Summit in 1992, the sustainable development concept was 
being one of the most significant topics in the world and many international 
environmental agreements were subscribed since that (see App A.2). In addition, this 
concern extend to the funding institutions such as the world bank (WB) where the 
bank do not finance any project unless it proved that it is environmentally safe. The 
WB put his own regulations and guidelines for the EIA of the projects and categorized 
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the projects according to their significant effects on the environment. This was 
become an international trend so quickly, and all unions and regional associations and 
institutions started to put their own regulations and guidelines which muddle through 
their specific situations.    
 
2.9.2 Sudanese's environmental legislations: The environmental legislations 
concept was started in 1900s, these legislations have taken sectoral form and it was 
firstly related to the international agreements such as London agreement 1900 to 
protect the African environment4, this agreement led to release the forest and wildlife 
protection act of 1901 (Amad Alden 2001). 
In general, the international and regional conventions play a great role in the 
Sudanese legislations that aim to protect and enhance the environment (see App A.2). 
These agreements in whole aimed to control the deterioration of the environment and 
put some regulations to control the pollution and assist the environmental technology 
and information change between countries. Nevertheless, some major obstructions 
faced the developing countries such as Sudan in getting the whole benefit of these 
agreements; one of these is the huge gap of technology between the developed and 
developing countries and the pressure of the agglomeration of big industrial countries. 
However, if these agreements were implemented well it would help the sustainable 
development as well as it would be the bases of any environmental assessment of any 
development action.  
On the other hand, the concept of the environmental act, which includes ''all 
the legislations that aim to conserve the environment and protect it from any decline 
and remediation process of the negative impacts as well as the legal follow of the 
polluters'', this concept produces the interrelation of the environmental act with much 
other sectored legislation. These legislations help the environmental protection in 
each sector separately specially in the absence of the concern of universal 
environmental act, which was not considered until last decade. These legislations still 
cover many holes in the last Sudanese environmental act 2001; however the duplicity 
of these legislations made some troubles in the implementation and planning. 
Moreover most of these legislations were not updated to cope with present needs and 
conditions. 
 
                                                 
4 Sudan was still under the Britain colonization   
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2.9.2.1 Sectored legislations: The developing of some sectored legislations is 
illustrated in the following, to give an overview of the environment concern in 
Sudanese legislations and strategies over time (See App A.1). 
 
2.9.2.1.1 Forest legislations: The first forest policy 1902 was not clearly 
defined. Its main objective was national utilization of forest resource with the aim of 
conserving and sustaining the production of fuel to the steamers and the reservation of 
the forest. The first written and clearly defined forest policy was made in 1932. It 
confined all the exploitation for local needs within forest reserve, as well as it 
encouraged the rural people and farmers to introduce forestry crops in their lands. 
Recent legislation in Sudan that has a bearing on natural resources conservation 
started with the passing of a new forest policy for 1989, which forms the basis for the 
strategy for the forest sector. The prime objective of the forest policy was the 
reservation, establishment and development of the forest resources to protect the 
environment and meet the needs of forest products (Ismail Elgizouli). 
 
2.9.2.1.2 Wildlife legislations: Referring to London agreement of 1900, the 
wildlife law of 1907 was released. the main aims of this law was providing the needs 
of tourist hunt and construct some protected zones however this law allowed the 
destroying of some of the reptiles and snakes. In 1926 another law was released to 
protect the wild animals, this law proscribed the hunt of these animals. In 1986, major 
act was released to protect and conserve the hunt and protected zones, and due to that 
act, the ''wildlife police/guarder '' was formed. In addition, this law included some of 
the international agreements of the wildlife protection (Amad Alden 2001). 
 
2.9.2.1.3 Water legislations: The water sector is one of the most important 
issues in the environment, so it has had more concern in all legislations, in 1939 the 
Nile Water Pump Control Act was released which mainly defined the Sudanese 
portion from the Nile water. In 1990, the irrigation and flood control act released and 
water resources act in 1991. (See App A.1) Many other regulations and acts were 
released to protect water hygiene and fish life and river transport. From 1960 to 1970, 
many marine act and regulations were released considering the marine fisher, water 
conservation, shipping and harbors regulations. 
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2.9.2.2 The Sudanese environmental act: One of the first efforts was the 
statement of the national environmental board in 1980s. The main recommendation of 
this statement was including: make public law to conserve the environment and 
protect the natural resources along with remediation measures of any negative impacts 
upon the environment. Furthermore, this statement recommended making a new 
association that implements the environmental act. In 1991, the Higher Council of 
Environmental and Natural Resources (HCENR) released policies environmental act. 
In 1994, the UNEP recommended the releasing of universal environmental act that 
considers all sectors and resources. In 1998 a Provisional Decree of Environmental 
Policy Act was published, the main objectives of these policies are ensuring the 
conservation of the environment and sustainable utilization of natural resources. (ROS 
1998). Generally, the 1998 policies highlighted the integration of environment and 
development in the decision-making process, conservation of the river Nile and 
natural resources and heritage as well as sustainable development concern in sectoral 
policies, this policies gave a brief guidance of   the EIA. In 2001 the environmental 
protection act was lastly released this act was more comprehensive, this act state the 
authorities and duties that related to the environmental issues and made the EIA report 
is an obligation for any major development and should be followed by the specific 
authorities (SEPA 2001).   
 
2.9.2.3 EIA in Sudanese's environmental act and policies: The EIA was not 
taking real place in Sudanese's policies or acts before 1998. The concern of the 
importance of EIA appeared in the 1998 polices which state that any major 
development project which likely to adversely affect the quality of the environment 
should present the EI, any irreversible impacts, the alternatives of the project, 
continuity of the environmental resources related to the project action5. This brief 
definitions and guidance doesn't mention the authorities or the guidelines of such 
assessments, more over there wasn't any regulations controlling the EIA reports and 
whom should do it or the types of projects or parameters should be considered, so the 
policies could be consider as quick knock on the importance of EIA. Nevertheless, 
these policies produced many EIAs for some major projects. 
                                                 
5 Refer to the Provisional Decree 1998  
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The environmental protection act of 2001, add nothing to the general guidance 
of the 1998 policies for the issues related to the EIA except it defined that the HCENR 
is the competent authority of the EIA and recommended that the HCENR should 
make special technical board to follow the EIA and judge if it is acceptable or not 
(SEPA 2001).  The HCENR is the only governmental authority, which should follow 
the EIA and permit the environmental license of the project in Sudan. On the other 
hand, many other governmental authorities share in setting the strategies, policies and 
plans to conserve the environment and natural resources in specific areas, such as 
National Energy Affairs (NEA), Forest National Corporation and some of these 
authorities is the only authority to permit licenses to the projects such as the Federal 
Ministry of Industry. These undefined policies and absence of guidelines made some 
confusion in the applications of the EIA of the project. 
 
2.9.3 EIA guidelines: The Guidelines are intended for use by the 
Environmental Impact Assessment (EIA) practitioner and developer. The aim is to 
provide guidance on practical methods and approaches to assess impact effects. The 
Guidelines are not intended to be formal or prescriptive but are designed to assist EIA 
practitioners in developing an approach which is appropriate to a project, include 
information and advice to assist the EIA practitioner throughout the various stages of 
the established EIA process in identifying, assessing and reporting these impacts 
within the Environmental Statement. The methodologies identified within the 
Guidelines usually are intended to be: adaptable to varying project types and 
environmental conditions, also to cope with various EIA systems operating, as well as 
technically and costly manageable and also compactable with the regional and 
international requirements. 
The guidelines usually mentions the major affected parameters in the environment 
which the EIA practitioner have to concern about, and specify tools and measures for 
baseline data and assessments. Most of the guidelines classified the projects due to the 
anticipated impacts. 
 
2.9.4 Comparison of international EIA guidelines and Sudanese 
situations: Generally most of the international and regional guidelines provide similar 
issues considering the specific needs of each geographical region or situation as well 
as regarding the project type and specific circumstances of the sit and related areas. 
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The donor institutions e.g. ADB and WB have more concern about the 
monitoring of the EIA, TOR, report procedure and reporting methodologies 
furthermore they have great worry about enhancing the environment and achieve the 
sustainable developments, and applied the legal work that cope with the needs of 
developing countries. The WB has an advanced ways and approaches that comply 
with all project categories and environmental protection. The ADB concentrated in 
poverty and social issues as well as environmental issues in their guidelines. The EU 
has concentrated more in putting the methodologies and tools of application and the 
report content but not further to determine the responsibilities or reporting procedure 
where it is depends on the members state ( as most of them have their one well 
legislations and regulations).    
On the Sudanese case there were no guidelines available for EIA reporting or 
for the methodologies which should be applied or for environmental criteria and 
parameters which should be considered in the report (see Table 2.4). These absences 
of local guidelines greatly affect the Sudanese EIA practices (see CH IV &V).the 
following table show the major points that illustrated in the guidelines referring to the 
above guidelines reviewed in this study.  
 
2.9.5 Challenges: The major conflicts of the Sudanese's policies is that; the 
EIA is still not considered as an obligation of the project's owner, meaning if the 
project's owner did not present the EIA of his project there is nothing illegal against 
him. Furthermore, the Sudanese policies neglect all guidelines of such projects and 
procedures of the assessments so this issues reflect on the EIA practices and 
effectiveness (see CH IV), and this extended to make many environmental and social 
troubles due to the major development actions in the country.  
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Table 2.4: Comparison of EIA Guidelines and Sudanese EIA practices  
Illustrated issues in the guidelines WB ADB EU Sudanese practices 
Classification of the project √ √ √ N/A 
Report content √ √ √ Missed some parts 
Parameters considered √ √ √ √ 
Environmental parameters/areas √ √ √ √ 
Team member √  √ Lack in some areas and 
tools 
Reporting procedure √ √  √ 
Tools identification and applications √ √ √ N/A 
Monitoring of report implementation √ √  N/A 
Responsibilities of related 
institutions   
 
√ 
 
√ 
  
√ 
Time and schedule concern    √  N/A 
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Introduction  
The assessment in this thesis is based on the EIA reports in different 
fundamental development projects in Sudan. The projects were categorized in five 
sectors, these sector were selected precisely to cover the major developing areas in 
Sudan and because of its enormous impacts on the environment. These sectors also 
give a comprehensive view of the EIA implementation in Sudan.   
 
3.1 Materials Used  
3.1.1 EIA reports: to ensure the reliability of the assessment random samples 
of EIA reports were selected in each sector as in Table (3.1). The number of the 
samples was controlled by the number of EIA applied in the specific sector as well as 
the availability of the data.   
                      Table 3.1:  Classification of EIA Reports  
Sector Number of Reports 
Oil 3 
Agriculture 1 
Power 2 
Roads and Highways 3 
River Engineering 2 
  
3.1.2 Reports collection: the EIA reports were collected from different areas 
which could be pointed as follows:  
1.  Institute of Environmental Studies, University of Khartoum.  
2.  Leader agencies. 
3.  Specific web-sites.  
 
3.1.3 Legislations and EIA guidelines: As the assessment of EIA practices 
can not separate from the legislative status on the site, regulations applied and 
guidelines followed. This thesis reviewed the Sudanese legislative status and regional 
guidelines. The main parts considered are: 
1. Sectoral legislations applied in Sudan. 
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2. Sudanese Environment Protection Act 2001 which was reviewed 
concentrating on the parts related to EIA: guidelines, applications, procedure and 
approach of license. 
 3.  Some international and regional guidelines were reviewed, e.g. African 
Development Bank, World Bank Directive and Europe Union Directive, Considering 
their general feature and main requirements.  These guidelines were selected because 
of their wide use and popularity; furthermore they have strong connection with 
Sudanese applications and funding relationships. 
 
3.2 Methodologies Applied 
3.2.1 Analysis of the EIA reports: Each EIA study was analyzed separately 
using the main traditional parameters such as:  
i- Team of work and scoping. 
ii- Timing and guidelines. 
iii- Layout and report content. 
iv- Baseline data considered. 
v-    Public participation. 
vi-    Impacts and mitigation recommended. 
vii-    Tools applied and parameters considered. 
                  viii-   Environmental management and conclusion.  (Refer to App B). 
            3.2.2 Assessment methodology applied for Sudanese EIA sectoral 
practices: each sectoral EIA reports were discussed separately and judged against the 
international and regional requirements.  
   The requirements were modified to cope with the specific situations and 
Sudanese needs. The guidelines used are: 
1. World Bank Directive. 
2. European Union Guidelines. 
3. FAO Agriculture Guidelines. 
4. African Development Bank.  
These guidelines were selected according to the following reasons:  
1- Cover the harmonization between international/regional guideline and 
Sudanese practices. 
2-  Some EIA reports followed these guidelines. 
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3- These guidelines help out the formation of the evaluating parameters or 
criteria used in this study.   
Each sector was weighed against the regional and/or international guidelines, 
using the main parameters of each of the following parts: 
1. Regulations and Guidelines. 
2. Team of work. 
3. Project description and Alternative analysis. 
4. Public participation. 
5. Timing of EIA. 
6. Report content. 
7. Baseline data and Parameters considered. 
8. Impact assessment and Evaluation methods. 
9. Mitigation recommended and Environmental management plan. 
10. Tools applied.  
Finally, these entire analyses ended with suggested course of actions, which 
tried to fill up the deficiency in the performance of Sudanese EIA practices. 
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Introduction   
 In general, the performance of the EIA reports in Sudan could be considered 
relatively good, taking in mind these assessments were done in an absolute absence of 
any Sudanese's guidelines. In this section the EIAs performance was discussed 
according to the general feature of EIA steps, with concentration on particular issues 
in specific areas of each sector, such as the impact parameters that should be 
considered or the tools that should be applied. As there is an absence of Sudanese 
guidance, the international and/or regional guidelines were used in this study; to 
verify the reliability of the EIAs performance and effectiveness. Furthermore this 
could ensure the harmonization of the Sudanese practice with regional and/or 
international guidelines. 
Although there were some notable variations between the different sector 
practices, the EIAs performances in each sector were very close. These variations in 
sectors practices were mainly due to the financing and facilities provided to the team 
or agency leading the work. This was absolutely obvious when comparing the oil and 
power practices with road or agricultural practices. On the other hand, the first two 
sectors were deeply connected with international laws; because the major projects 
were always implemented with other international associations, and some times the 
EIAs were dependant on international experiences such as in the power sector. 
 
4.1 Regulations and Guidelines  
4.1.1 Guidelines: The EI assessments are deeply connected with local 
conditions and specific circumstances of the projects' sites or regions (Sadar1996). 
This could limit or extend the tools or mechanisms of EI evaluations and the main 
parameters that should be considered.  
Generally all sectors were based on Sudanese Environmental Act. However, 
some of them followed other guidelines such as: World Bank Directive guidelines, 
which were used in most of the EIAs applied in the oil sectors, EU guidelines in 
power sector and African Development Bank guidelines in road sector. This 
inconsistency of the followed guidelines could be due to many reasons:  
1. The absence of the guidelines of EIA approaches in Sudanese Environmental 
Act; which produced a huge lack in the effectiveness of the EIA and its 
implementation with respect to the local needs.  
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2. Some of the EIAs were done by foreign agencies (such agencies commonly 
follow the international requirements as well as the local requirements).  
3. The project donors such as WB or ADB who called for following their 
specific guidelines. 
On the other hand use of different international guidelines enhances the EIA 
implementation in whole, and makes it far ahead of Sudanese Governmental Act. 
However, it can't guarantee the monitoring of the implementations or verify the 
goodness of the performance.  
 
4.1.2 Legislations and Regulations: All sectors were dependant on the 
Sudanese's legislations and standards which were available for all environmental 
factors (Refer to App B), but these regulations weren't updated for a long time. Some 
of them refer to the beginning of the previous century. On the other hand these 
regulations suffer some lack in essential standards (Refer to App B.3.2.8). 
Subsequently this diminished their use. Thus some EIAs used WHO or EU standards 
(Refer to App B.3.2).  
 
4. 2 Team of Work  
Only few EIA reports recorded the members of work team (Refer to App B). The 
available data illustrated the following:   
1. In the Oil sector the team of work consisted of the major members required by 
the World Bank guidelines (WBSB 1999), but their qualifications weren't 
clear and the team assistants weren't mentioned. (Refer to App B.1).   
2. In the Power sector; the team contributions covered the major requirements 
according to the WB and EU guidelines (EUG 1999), but there was some sort 
of disorganization of the team members' contributions; some members 
contributed in many different disciplines which were hard to be lead by one 
person (See App B.3.2).  
3. MDEIA showed highly qualified consultant experts but there was some sort of 
mixing between the team who lead the study and the consultant personnel. The 
multidisciplinary consultations enhanced the EIA performance and went in 
line with required needs. (Refer App B.5.2). 
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4. The consultation of experts in another firms or universities was not mentioned 
in any EIA report except MDEIA. However, most of them mentioned the 
cooperation with the design experts of the specific project. 
A large number of people should be involved in EIA apart from the full-time 
team members. These people will be based in a wide range of organizations, such as 
the project proposing and authorizing bodies, regulatory authorities and various 
interest groups (FAO 1995). Table (4.1) shows the major members should be 
available in the EIA team and Fig (4.1) illustrates the Sudanese sector practices.  
The Lack of assistants and consultations with other firms and the shortage of 
experts in some disciplines such as; environmental engineer or soil experts are the 
main deficiencies noted in Sudanese practices. This shortage of experts is due to the 
EIA progress in Sudan. Where; the EIA is still a new concept in the development 
planning field, therefore; the experiences are limited and there aren't enough experts 
available. The EIA team needs strong background of different disciplines and good 
coordinating work, and governmental support to the environmental institutions and 
academic research centers. Unfortunately these issues are not available in Sudan yet.     
This problem in team member has many effects on the EIA practices. Initially 
nonattendance of specialist in any part of the EIA parameters affects the application 
in that part directly and the effectiveness of the whole assessment at the end. Limited 
teams and poor consultation work obstructed some major parameters that should be   
intended in the assessments. Beyond this, the experiences were not transferred to 
build new experts in the field due to the repetition of the same members and small 
team numbers contributing in the EIA. 
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Table 4.1: Results of the Team Member Reported in the Sudanese EIA Practices  
                      Sector  
EIA Team  
members required  
Oil  Agricultur
e  
Power
(1/2)*  
Road & 
Highwa
y 
River 
Engineerin
g  
Team leader  √ Not 
recorded  
√ Not 
recorded 
√* 
Coordinator √ 
(1/3) 
 √  √ 
Hydrologist  √  √  √ 
(Specific project) 
engineer  
√(1/3)  √  √ 
biologist /Ecologist 
/environmental scientist 
√  √  √ 
Economist/ social 
scientist 
√  √  √ 
Soil scientist     √ 
health scientist     √ 
Metrologies √  √  √ 
Wildlife expert/botanist  √  √  √ 
Special experts in 
specific areas related to 
the project need (e.g. 
pesticide expert, fisheries 
expert, land use / 
resettlement experts 
archaeological...)   
√(2/3)  √  √ 
Assistants (fieldwork, 
laboratory testing, library 
research, data processing, 
surveys and modeling.)   
  √  √ 
*The team was not recorded, but the consultants and the consultation areas (the leader agency 
play the coordination role).  
**y/x means the member was applicable in y cases out of the x cases analyzed 
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4.3 Project Description and Alternative Analysis                                                                                      
4.3.1 Project description: In general the Sudanese practices proposed good 
descriptions of the projects. The oil and power sector presented a full description of 
the projects including all requirements by the guidelines (WBSB 1999 & EUG 1999). 
The road sector provided a huge variation in practices where some cases gave no 
description, others presented very good ones (refer to App B.4). Table (4.2) shows 
Sudanese sector practices versus the major concerns required by the project 
description. 
This part always helps the analysis of impacts and indicates the pollutants 
sources and amounts, mitigations measures and monitoring areas, and it could be 
considered as a first pointer of the environmental assessment. The absence or 
weakness of this part would strongly affect the whole assessment, and that was clearly 
observed in the EIAs that missed this part comparing with the other EIAs which took 
account of the project description. 
Table 4.2: Project Description in Sudanese EIA Practices  
                          Sector 
Parameters  
Required  
Oil 
(1/3) 
Agriculture
(1/1) 
Power
(1/2) 
Roads& 
Highways 
(1/3) 
River 
Engineering
(1/2) 
Location/maps  √ N/A √ √*     √** 
Layout  √  √  √ 
Size /Capacity √  √  √ 
Pre construction activities √  √  √ 
Construction activities √  √  √ 
Operation & maintenance √  √  √ 
Effluent and discharge √  √  √ 
protections & treatment 
applied 
√  √  √ 
Timing schedule/ Life 
span   
√  √  √ 
Facilities & services   √  √  √ 
Staffing & support    √  √ 
Required offsite 
investment 
√  √  √ 
* Based on the feasibility study, other cases didn't show any description except the location. 
** Based on the feasibility study, the EIA report shows the areas covered.   
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4.3.2 Alternative Analysis: This part was considered as one of the major parts 
which could satisfy the reliability of the study as it considers the cost and time factors 
affecting the projects sustainability and help the decision makers. However, this part 
was totally missed in all EIAs discussed. Sudanese practices didn’t show any analysis 
of alternatives except in the power sector; where a good environmental analysis for 
each option was applied, considering: the degree of impacts that occurred, effluent 
and pollutant sources of each option, the cost and timing analysis, and of course the 
optimum option by indicating the bases of the analysis with score gained (Refer to 
App B.3). Overall the analysis applied in power sector was acceptable and compatible 
with the international guidelines (WBSB update 1996). Some other cases named the 
alternative options, but did not assess the environmental or technical issues (Refer to 
App B.4). In addition, the "no action option" was never considered in any EIA report 
discussed in this study.  
This poor consideration of alternative analysis in Sudanese practices might 
increase the efforts and cost of the mitigation measures and this introduces financial 
troubles in the long term of the project implementation and threat its sustainability. 
Moreover, it weakens the decision making process.  
The diagram in Fig (4.4) shows the main steps of the analysis of the 
alternative options. According to these steps Table (4.3) and Fig (4.3) were  build-up:  
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Table 4.3: Evaluation of Sudanese EIA Practices in the Analysis of the 
Alternative Options  
                                                                               
 
 
 
 
                               
 
 
 
 
 
 
 
 
 
 
 
Sector EIA Practices  
 Oil  N/A 
Agriculture  N/A 
Power (1),(2),(4),(5),(6) 
Roads & Highways (2) 
River Engineering Based on feasibility study 
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4.4 Public Participations  
The Public Participation in some cases discussed in this study showed the 
following: 
• In oil sectors; interviews with local communities and officials, in addition to 
meetings with relevant personnel took place (Refer to App B.1.1 &B.1.2).  
• In road sector; questionnaire, group discussion and interviews were used 
(Refer to App B.4.1 & B.4.2.).  
• In the river engineering sector the two cases showed a huge variation; where, 
the first case didn't show any public participation. The MD showed 
remarkable public   participation. (MDEIA was done after the implementation 
of the project was started, where the lack of public consultations problems had 
appeared on the surface. MDEIA study itself could be considered as mitigation 
measure, to cover the lack of community participation. The whole study is a 
descriptive study more than an environmental assessment).  
Other cases (Refer to App B.1.3, B.2, B.3.2 &B.4.3 &B.5.2) were more 
emphasized as shown on Table (4.4). The following chart (Fig 4.5) shows the EIA 
practices on this area based on Table (4.5) which shows the public participation 
required. 
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Table 4.4: Public Participation in Sudanese Practices 
Contribution Tools Public consulted Sector 
Socio economic 
(baseline data) 
Focused group 
discussion 
Trial leaders , local 
government, NGOs 
 
Land use and 
nomadic life way 
(baseline data) 
 
Rapid appraisal 
discussion 
Local inhabitants 
Wildlife and fish  
(baseline data) 
 
Oral records Official, army personnel, 
herds men 
Chemicals 
(baseline data) 
 
Discussion and 
interviews 
stakeholders 
Oil 
Baseline data Meetings Residents Agr. Eng and 
locals 
 
Agriculture 
Consultation and 
mitigation 
recommendations
meetings NGOs, 
Government(HCENR, land 
use authority, Electrical 
ministry, Ministry of Science, 
Ministry of Health) and local 
leaders 
 
Power 
 Questioner Residents of work camp 
 
 
 questionnaire, 
group discussion 
and interviews 
 
 Roads & 
High ways 
Contributed in 
the project 
description 
related issues. 
 
Questioner Experts of the project 
engineer (civil, geologist, 
hydrologist, limnologist…) 
River 
Engineering 
(MDPEIA) 
 Questioner 
 
Institutional consultant.  
Socio economic Negotiations 
committees 
Local committee by joint 
higher committee members, 
Particular stakeholder and 
vulnerable group and youth. 
 
 
Socio economic Negotiations 
committees 
NGOs (Red Crescent, Help 
Age) 
 
 
Socio economic Meetings Governmental of the state 
and rural councils. 
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Table 4.5: Sudanese Practices Vs Public Participation Required  
                              Sector 
Public  
participant  required * 
Oil  Agriculture Power R&H RE 
Public representatives: state & 
provincial government 
representatives, local officials, 
village councils and other elected 
leaders 
√  √  √ 
Traditional authorities: village 
headmen, tribal elders, religious 
leaders and other clergy. 
√  √  √ 
Local organizations: NGOs, local 
community development or users’ 
groups, kinship societies, 
recreational groups, neighborhood 
associations, labor unions, gender 
groups, ethnic organizations, 
cooperatives. 
    √ 
Private sector representatives: 
private business interest groups, 
trade associations, or professional 
societies. 
 √    
Interested Groups: environmental 
NGOs, universities, research, or 
training programs scientists and 
experts 
 
    √ 
* According to the WB update source book1999. 
  
In this section two factors were taken in to account in judging the EIA 
practices against international and/or regional guidelines; the first one related to the 
local communities and local government and/or authorities, the other one to the type 
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of the plan or project considered. Furthermore, most of these assessments were done 
after the construction stages. 
The result of this section shows that the contribution of local communities and 
relevant personnel is very weak in Sudanese practices, where these groups (excluding 
the power sector) had no role in mitigations recommendation or decision making, 
their role was restricted mainly on baseline data collection, and never extended to 
other stages of project development or ex-post planning. In most cases the local 
communities knew nothing about the projects built around, the most public 
participations were done with officials or leaders of the communities. The perception 
of locals around the project was not considered in most cases.  
The tools used in public participation were also limited, although most of them 
were suitable to the group focused but they weren't sufficient to cover the whole 
majority of the communities and/or institutions interacting with the specific project. 
No public hearing or open meetings were held at all. The role of media always 
appeared after the project construction or after conflicts flew up. No tools were used 
to involve the minority groups in most cases, as a result; the narrowing of tools lead to 
narrow down the participants and their contributions, and vice versa.   
According to the international guidelines (WBSB 1999, EUG 1999 & FAOG 
1995) the public participation should be started with the scoping stage of the EIA, 
where governmental and related personnel such as local businessmen, expert 
scientists and related NGOs should be aware and involved in the scoping stage of the 
EIA report. But this wasn't mentioned in most of cases studied. Some elected 
personnel and authorities were involved in preparing EIA stages (mainly in baseline 
data collection). Absence of public participation in the other parts of the draft report 
stages was noted. Even though all these stages were required in the international 
guidelines followed by EIAs (WBSB update 1996), the public participations weren't 
clear in most of cases studied or not existed at all in the report. It is important to note 
that public participation activities should often be reported as a separate section of the 
final EIA report (FAOG 1995). All guidelines stressed on considerable public 
involvement in environmental management rather than consultation only, and this 
wasn't achieved in most sectors studied, except for the power sector. 
Some exceptions should be mentioned in this particular section such as; in the 
oil sector the media played the major role of informing the populations about the 
CH IV                                                                                          Results and Discussion   
  
 47
projects, rather than the EIA team. Also as such projects had lots of political 
implications; the local communities were usually involved in the projects planning. 
River engineering sector required most extensive public participation (refer 
FAO)   due to the need of resettlement or displacement of local communities, but the 
EIA practices showed high ignorance of public participations and consultations in the 
early stage of the report/project preparation. This lack of participation produced 
serious troubles (socially, economically and politically) in the implementation of the 
specific projects that had been discussed in this study. 
In conclusion the power sector showed high awareness at all local levels. The 
oil sector obtained a good public participation in general, but this wasn't really due to 
the EIA practices only. However the deficiencies in public participation could lead to 
lots of problems socially and/or politically and this would affect the acceptance and 
progress of the projects. These deficiencies are referred to the following points: 
1. Unawareness of the residents or local society around the project area and weak 
interaction of the local NGOs.  
2. Poor understanding of environmental endanger among the communities and 
local authorities. 
3. Absence of the Sudanese guidelines which could provide the suitable tools and 
ways for special local habitants. 
4. Untrained teams and lack of high communication skills to contact with people. 
5. Aggressiveness and uncooperative attitude of some local habitants for new 
projects.  
6. Illiteracy and fear of sharing in such negotiations. 
7. Technical and foreign language use in the EIA limited the wide rang of 
participation. 
8. No contributions with other firms or specialist were conducted in EIA process. 
9. Most of the major projects were governmental; this caused a strong feeling of 
broad authority and needlessness to local consultation or other authorities' 
contributions.  
 
4.5 Timing of EIA  
The timing of the EIA was one of the worst parts of the Sudanese practices. Most of 
the EIA cases were done after the implementation stages. The EIA was not considered 
in the planning stage of the projects. The governmental infrastructure projects such as 
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the projects considered in this study were always considered as irreversible projects 
and the mitigation concept was not addressed at the authorities' levels. Adding to this, 
there was no legal form for the time limits or reviewing of the report. The improper 
management of timing; made the EIA studies descriptive studies to the present 
situation or justifying studies even if it took the form of EIA studies. Thus most of the 
efforts applied in the preparations of the reports became worthless. This was the result 
of:  
1. Negligence of the environmental risks that accompany the development projects, 
by both the government and the local authorities.  
2. The strong feeling that such studies aimed to suppress the development process. 
3. The role of environmental authorities and local organizations was a weak role. 
 
4.6 Report Content 
The report content applications were similar in the most of the cases 
discussed; some parts were not proposed in the Sudanese EIA reports (Refer to App 
B).The following are some of the missing parts:  
• Alternative analysis: was not proposed in most sectors (except power sector). 
• The EMP was inadequate and uncompleted in most cases or totally ignored in 
other sectors such as agricultural sector.  
• The public participation should be presented as a separate part in the EIA 
report. That wasn't available in most cases considered.  
• The matrices and checklists used in some reports were not clear/ complete the 
interaction of other projects and cumulative impacts were not considered in all 
cases.  
• The scope of work was inadequate and the team was not reported for many 
cases. 
• The risk assessment was not included in most cases discussed except some oil 
and road sector reports.  
• The conclusion of the report was not clear or intend in most of the cases and 
that subsequently affected the decision making process. 
The ignorance of any part of the EIA report had particular affects on the EIA   
effectiveness as shown in the discussion of this chapter.  
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4.7 Baseline Data 
The baseline data section demonstrated the wide variation between EIAs 
practices in the Sudanese sectors. These variations appear in the tools used see (CH 
V) as well as in the considered baseline data parameters.  
With the exception of road sector which had a huge gap between the first two 
EIA reports considered in this study and the third one, most of the EIAs in same 
sector showed similar applications and close results, but still each EIA report showed 
some lack of some parameters and obviously it was not necessary the same in the 
different reports (See App C).    
The weakness that appeared in baseline data analysis was reflected in the 
performance and effectiveness of the EIA practices.  
 
4.7.1 Oil sector: In the analysis of this sector, slight variation appeared in the 
EIA practices. Some parameters were missing, others where not considered 
thoroughly despite their strong concentrations with oil projects. 
The following points illustrate this sort of gap in the last case discussed in this 
sector (Refer to App C):  
• No climate data were considered. 
• Some major indicators of water quality parameters were not measured such as: 
COD, temperature, oil & grease…. 
• Some parameters were weakly analyzed in the socio economic part. 
Such lack in baseline data has serious effects on the impact prediction and the 
specific contribution of the project activity on the ambient environment; this weakens 
the EIA effectiveness. For example; insufficient socio-economical baseline data 
caused the overlooking of anticipated impacts in this area, and subsequently 
eliminated the mitigation recommended. The harmful conflicts and troubles that 
appeared after the implementation of oil projects could have been avoided if the 
studies in such areas were more precise.    
Similar arguments apply in the rest of the EIA reports analyzed in this study; 
obviously issues vary upon the parameters missed.  
The following charts (Fig (4.6), (4.7), (4.8), (4.9), (4.10)) show the EIA 
practices in each sector based on the major parameters should be gathered (see App 
C). 
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4.7.2 Agriculture sector: The EIA discussed in this sector gave unclear 
description of the aspects considered. Although it contained good analysis of the 
impact parameters, there was no base line data see Fig (4.7). The prediction of the 
impacts was distrustful; consequently the major core of the EIA was not obtainable.  
This case illustrates some of the main problems facing the Sudanese practices:  
• Some assessments were done with absence or inaccurate baseline data. 
•  Imprecise analysis of the project impacts sometimes appeared due to the 
reliance on previous work/studies which were -in many cases- far from the 
current specific project or the special circumstances and situations around.  
• Application of untreatable tools that may not cope with the situations of the 
specific project or area. 
All these issues constrained the effectiveness of the EIA in Sudan.  
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4.7.3 Power sector: The power sector showed one of the best baseline data 
practices, but also some major issues were neglected such as the biodiversity life data 
around the project area. However, the data was sufficient to the needs of project's 
impacts anticipation. See Fig (4.8). 
 
4.7.4 Road and Highways sector: The last EIA analyzed in this sector 
showed some weakness in the analysis, where some parameters were taken without 
any detailing such as population and land use. On other EIAs major parameters such 
as air quality criteria and noise level were not measured at all, despise the strong 
relation of such parameters to road projects activities. Therefore, the EIA -in this 
sector- didn't reveal the exact assessment of the impacts predicted (due to the specific 
project) or the other pollutants resources contribution on the environment. See Fig 
(4.9). 
 
4.7.5 River Engineering sector: The first EIA discussed in this sector showed 
the worst recording of the baseline data. It didn't show any baseline data (the report 
was a part of the feasibility study so it was based on the previous analysis of the 
feasibility study).  
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In the MDEIA report it was clear that the baseline data concentrated on the 
river system data and its contributions. The parameters on the other areas such as 
geology, soil characteristics… weren’t shown in the report. The socio economic data 
was good, good tools were used, but the major problem is that the data were taken 
after the implementation stage and after the conflicts flooded up, so the bad timing of 
data made it useless See Fig (4.10). 
 
 
 
 
4.7.6 General feature of baseline data practices in Sudanese applications: 
a- Oil and power sectors showed very good practices (refer to App C) and completely 
matched with international guidelines (refer to WBSB 1999, EUG1999); all 
parameters required or related to the project were considered also the tools used were 
selected precisely to match with data targeted such as:  
• Local communities' consultation   ⇒   social data. 
•  Laboratory investigations   ⇒   soil and water quality.  
• Models and sampling    ⇒    air quality and noise level.  
• Official and records ⇒  wildlife, vegetations and metrological or geological 
data. 
b- Agriculture and Road sectors showed the opposite, where very poor 
practices both in data considered or tools used were found (Refer App B.2.1.6, 
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B.4.1.7, B.4.1.7, B.4.2.8 & B.4.2.9 ); most of the major data which strongly related to 
the project activities were not considered at all such as: soil investigations and water 
quality in agriculture sector, air quality, noise level and topographical data in road 
sector (excluding the third case where the data were almost complete but the tools 
weren't mentioned) (Refer to App B.4.3.5). Besides; the tools were restricted to 
literature review plus observation and/or local interviews, no measures had been taken 
for the specific parameters.  
c- The River Engineering sector was the worst, where in the first case 
analyzed in this study no tools were mentioned at all and baseline data was very poor. 
Some major data weren't considered at all (water quality, air quality and socio-
economic data…). The second case showed good baseline data but the bad timing of 
the report decreased the usefulness of the data; where the negative impacts had 
already taken place. The following chart (Fig (4.11)) shows the Sudanese practices in 
the baseline data (Referring to App C). 
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•  All sensitive areas and receptors of the impacts as well as sources of 
pollutions and general mitigations.  
• The major parameters that could threat the global environment such as 
greenhouse gases emissions. (Refer to WBSB 1999). 
• The data should be supported by official documentation; public consultations, 
sampling survey and present photography (Refer to EUG1999).  
These deficiencies in baseline data would affect the performance of the impact 
assessment which is considered as the core of the EIA. It's difficult to present 
reliable predictions of impacts of any project's activities on the environment 
without knowing the present environment quality, and hence knowing if the 
project impacts are enhancing or suppressing this quality. Moreover, the baseline 
data could be considered as the main pointer of the pathways of contaminants or 
pollutants as well as a pointer for the major receptors that could be affected. It 
gives an indication of the mitigations measures to be applied (technically or 
socially); therefore without comprehensive baseline data the EIA would be 
functionless. 
Considering the EIA analysis the lack of baseline data which appeared in some 
sectors could be referred to the some of the following points: 
1. Unavailability of data due to confidentiality, backdated data or lack of records, 
and lack of local Sudanese standards. 
2. Absence of Sudanese guidelines. 
3. Lack of monitoring or reviewing of the EIA practices by the leader agency or 
governmental authorities. 
4. Limited team work, specialists, assistants and experience, and experts whom 
could decide the data that should be measured or the areas related to the 
project activities.    
5. Unavailability of some main measuring tools and trained technicians. 
6. Bad timing between the EIA implementation and project implementation. 
7. Use of only a limited number of methods.  
8. The great role of the sensitivity of the area and of the Strength or weakness of 
the local communities in the data collection. 
9. Weak public participation. 
10.  Shortage of Fund. 
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4.8 Impacts Assessment and Evaluation Methods 
The Sudanese practices of impact's evaluation could be acceptable in general. 
Although most of the EIAs taken in this study didn’t extend to present the cumulative 
impacts, interaction of impacts or indirect impacts which are due to the pathways or 
related activities corresponding with the specific project.  
The evaluation of impacted area and used tools of assessment should vary 
according to the nature of the impacts (project), availability of data and resources 
(time, finance and staff) (EUG 1999). Most of the Sudanese practices were limited to 
experts' opinion methods and matrix methods (see CH V). The results of each sector 
were summarized as follows:  
 
4.8.1 Oil sector: In this sector the evaluation of the impacts demonstrated the 
degree of impacts, sources, affected areas and status of the impacts. The last two cases 
discussed the related activities along with the major ones such as roads, camps…etc. 
The main tool used was simple matrix (Refer to App B.1.1.11& B.1.2.10). Although 
the matrices could be one of the most effective tools but they weren't applied properly 
to achieve all the benefits. Because the simple matrices used were not applicable for 
such complicated projects. The interrelationship between the impacts was not clear; 
also the cumulative and indirect impacts, sensitive receptors and sources were 
puzzling. On the other hand the major parameters which should be covered were 
properly done according to WB guidelines (Refer to WBSB 1999); in general some 
cases illustrated good contributions of impacts assessments (Refer to App B.1.3.13).  
 
4.8.2 Agriculture sector: The only case discussed in this sector showed the 
main parameters affected (Refer to App B.2.1.8 & B.21.9) and the major sources of 
impacts as well as the degree of impacts. The combination between the checklist 
method and matrix method in the assessment promoted the evaluation and made it 
more effective, but as in most practices in other sectors the cumulative and 
interactions between impacts and indirect impacts due to related activities were not so 
clear. The socio economic impacts were not existent at all, though it was considered 
as one of the major areas in such projects which need resettlements of communities. 
In this sector the tools used were sufficient enough for the impacts' assessment but the 
lack in parameters and activities considered was visible. 
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4.8.3 Power sector: This sector proposed the finest practices of impact 
assessment among all sectors discussed in this study (Refer to App B.3.1.10, 
B.3.1.11& B.3.2.13) All activities related to the project were almost covered, the 
sensitive receptors and sources were clearly mentioned, furthermore the wide-rang of 
tools used strengthened the evaluation of the impact assessment. The impact 
evaluation of this sector was harmonized with international practices, (WBSB 1999 & 
EUG1999); nonetheless the cumulative impacts were not discussed. 
 
4.8.4 Roads and highways sector: In this sector there was a wide variation 
between the cases studied in the first EIA (see App B.4.1.9& B.4.1.10). Some of the 
direct and indirect activities were discussed but some were missing which should have 
been considered. The parameters considered were sufficient but the simple matrix tool 
used was very poor. The second case illustrated the opposite; where the tool was 
suitable (checklist, magnitude) but the discussion of impacts was very poor as the 
basic parameters were not discussed. In addition there was an ambiguity in the 
proposal of the impacts evaluation (Refer to App B.4.2.10 & B.4.2.11). The last case 
(Refer to App B.4.3.6) presented quite good practices. The parameters discussed were 
fitted with international guidelines (WBSB 1999). The activities related to the project 
were clearly presented, also the magnitude of impacts, duration, receptors and sources 
were all proposed. 
 
4.8.5 River engineering sector: In this sector, the first EIA showed the 
impacted areas and the degree of impact was stated but impact evaluation was very 
poor and the activities were not clear. The tools used for the assessment were not 
mentioned at all, the discussion of impacts was very weak in whole (refer to App 
B.5.1.5). The MDP EIA showed the impacts anticipated and their significance.  
 
4.8.6 General feature of impact assessment in Sudanese practices: In 
general the Sudanese practice exposed weak analysis of impacts; where there was a 
notable shortage in parameters discussed, as in the agriculture sector. Improper tools 
were used such as in the oil sector. Furthermore, the assessments did not take the 
cumulative or interactions of impacts in consideration. Investigations of magnitudes 
and effluents or discharged pollutants were poor and the related activities were not 
clear in most of the EIAs (see Table (4.6) & Fig (4.12)). In addition most of the cases 
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were prepared after the implementation stages of the projects, so the evaluation was 
an analysis of the existing situations rather than an estimation of the future impacts. 
All these deficiencies noted in this part of the EIA would result in isolating the 
EIA from its fundamental aspects; where the inadequate analysis of impacts may lead 
to inaccurate decisions by decision makers and/or official authorities, as well; this 
would seriously affect the next parts of the assessments (mitigation, monitoring and 
recommendation). Furthermore, this shortage in impacts prediction would affect the 
sustainability of the project as well as the quality of the surrounding environment.  At 
the end this weakness of the impacts analysis which has appeared in all sectors 
discussed in this study, could easily lead to the damage of the whole environment of 
the country, and make the whole efforts paid on such studies worthless. 
The motivations of these deficits in impact assessment were encountered with 
all the reasons mentioned in the above analysis of the EIA parts in this chapter, plus 
some particular obstacles such as:  
1. The limited tools or methods of analysis and the concentration on simple tools 
which do not provide the need of complicated projects, plus the lack of 
experience in network and/or cumulative analysis of impacts. 
2. The limitation of TM and lack of public participations and firms and/or special 
institutions consultation which confines the range of impacts considered.  
3. Shortage in finance and available experts, which controlled the methods used 
and the application of accurate calculations of future measures.  
4. The lack in other parts of the EIA such as baseline data and public 
participation.  
5. And the absence of Sudanese guidelines and the absence of internal and/or 
official reviewing of the EIA reports.  
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Table 4.6: Required Data for the IA and Major Areas of the Analysis   
Oil  Agric
ulture 
Power Roads & 
Highways 
River 
Engineering                               Sector  
Data required  1 2 3 1 1 2 1 2 3 1 2 
Activities.  √ √ √ √ √ √ √ √ √  √ 
Related activities.     √ √  √ √   
Source of impacts and 
pollutants. 
√ √ √  √ √   √ √ √ 
Type of impacts.  √  √ √ √ √   √ √ √ 
Type of pollutants.   √  √ √   √   
Durations of impacts  √ √  √  √  √ √   
Project phase. √ √ √  √ √ √ √ √ √  
How and way of effects 
(chain of pollution way) 
  √  √       
Magnitude of each impact.       √    √   
Significance or severity of 
each impact. 
√ √ √   √  √ √ √ √ 
Probability of impacts.     √ √   √    
Hazardous substances   √   √      
Sensitive areas     √    √ √ √   
Affected areas  √ √ √ √ √ √ √ √ √ √  
Natural resource and non 
renewable resource  
   √  √      
Natural hazard and 
geologic effects  
           
Residual impacts          √   
Energy supply and 
discharge areas  
     √ √     
 Indirect impacts.          √   
Cumulative/interacting of 
impacts 
           
 
CH IV                                                                                          Results and Discussion   
  
 60
 
 
 
4.9 Mitigations Recommended and Environmental Management Plan 
As the mitigation is a step between impacts' prediction and monitoring, thus 
this makes the evaluation of its practices fixed with both of them. So without bearing 
in mind the impacts predicted, it is difficult to discuss this part of the EIA because the 
suggested mitigation in each EIA varies with the particular impacts. The same applies 
for the parameters which should be monitored in and after construction stage and 
during operation stage of any project. However, a general formula of EMP and 
mitigations should be clear in any EIA report. 
 
4.9.1 Mitigations recommended: In this part, most of the EIAs mentioned the 
main parameters that should be mitigated. The EIAs gave a brief guidance to the areas 
impacted or sources of pollutants along with the mitigations that should be taken. 
Generally the mitigations were not complete in most of the EIAs considered in this 
study. When comparing the mitigations in each EIA with the impacts mentioned, a 
notable disturbance appears in some sectors such as in the  Road Sector (Refer to App 
B.4); some mitigations were recommended  for impacts never mentioned at the report, 
and this could be referred to: either these impacts were there but not considered which 
make a doubt about the reliability of the whole assessment -and that is the most 
probable-, or these impacts were not released from the project or surrounding  so the 
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Fig 4.12: Impact Assessment: Sudanese EIA Practices 
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mitigations would be not more than  time/cost waste. Also unclear description of 
mitigation measures was observed in Road and Oil Sector (Refer to App B.1.1.12, 
B.1.2.10). Other important issues were missing, and this occurred in all sectors. Some 
of these issues are summarized as follows: 
1. Enhancing measures recommended for positive impacts (excluding agriculture 
sector). 
2. The cost estimation of mitigation measures.  
3. The monitoring schedule of parameters and reporting times. (Power and some 
oil and road cases included this with EMP chapters). 
4. Further prediction work of impacts after mitigations, comparing with impacts 
without mitigations, and of other alternatives' impacts, including the "no 
action option".     
 
4.9.2 Environmental management plan: This section was totally ignored in 
some cases such as in the agriculture and river engineering sector. In oil sector there 
was some variation on practices since in case (1) very poor EMP was done, while case 
(2) and (3) showed good work. This was repeated in the road sector. On the other 
hand the power sector showed good practices in general. In each sector one case was 
selected to judge against the general requirements according to the WB guidance, as 
in Table (4.8)6. These cases included: case (3) in the oil sector, case (1) in the 
agriculture sector, case (2) in power sector, case (3) in roads and highways sector, and 
case (2) in the river engineering sector, though the EIA performance in each sector 
sounded to be similar. The following chart Fig (4.13) shows the Sudanese practices in 
the EMP (based on the data showed in Table (4.7)).    
These shortages and deficiencies that appeared in the EMP practices in 
Sudanese applications could be referred to many issues such as:  
• Most of the mitigations measures suggested and monitoring plans 
recommended were done after the implementation of the project, so it weren't 
integrated with the planning or design stage; this produces financial troubles 
as well as technical and managing problems.  
 
                                                                                                       
                                                 
6
 In Table (4.8) the points mentioned were only highlighted in the EMP part in most cases. (Refer  to App B)    
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Table 4.7: EMP Requirements Vs the Sudanese Practices  
5* 4 3 2 1 Requirements according to WB guidelines 
n/a Y Y n/a Y  
Identification of the parameters should be monitored. 
 Y Y  Y  
Establishing (define a program) location and time frame 
for monitoring of anticipated impacts. And Evaluating 
the success of mitigation applied and impacts occur. 
 Y Y  Y  
Reporting consequences/procedures of monitoring 
results. 
  
Y 
 
Y 
  
Y 
 
Establishing the responsibilities and responsible 
personnel, associations, governor for monitoring and 
managing of the EIA applications. 
  
 
N 
 
 
N 
  
 
N 
 
Clear identification of the relations between the official, 
individuals, social, financial and administrative links 
among public agencies and related institutional. 
  
 
N 
 
 
N 
  
 
Y 
 
Establishing the cost analysis and comparisons after and 
before mitigations applications   (proposing economic 
considerations) 
  
 
Y 
 
 
Y 
  
 
N 
 
Emphasize  to provide neat and clear proposal of the 
final recommendation for the decision maker 
  
N 
 
N 
  
N 
 
Flexible plan to ensure the future changes that might 
need to be introduced in the project.   
* 5=River engineering sector,  4=Roads and high ways sector, 3= Power sector,2=Agricultural sector, 
1= Oil sector. 
CH IV                                                                                          Results and Discussion   
  
 63
 
 
 
• Some times major mitigations and monitoring points (time, source, 
quantities…) were missing due to the weakness in the analysis of impact 
parameters. 
•  Shortage of public involvement and governmental and/or leader agency 
monitoring which could guarantee the implementation of the monitoring plan. 
•  Shortage of consultations and cooperation work which can assist in providing 
a good plan of monitoring systems and responsibilities distributions. 
• The ambivalence of the governmental environment authorities; where the 
ministry of the environment was always in charge of other issues such as 
physical development or tourism.    
The lack in this section has severe effect in the EIA report. The deficiencies 
noted in parameters that should be mitigated have direct consequences in 
environmental quality, which would lessen the effectiveness of the EIA.  The lack 
which appears in the monitoring and management reporting would disturb the 
monitoring program and procedure of work, moreover; this would provide no  
guarantee of effectiveness, and no guarantee of continuity of implementation of the 
EIA's mitigations and recommendations. At the end the EIA wouldn't achieve the 
desirable aim of preserving the environment. 
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4.10 Summary 
Most of the EIA reports refer to the Sudanese environmental act and 
regulations. As there were no local guidelines to be followed, most of the reports were 
based on the other international guidelines. According to the above discussion Table 
(4.8) shows the harmonization between the Sudanese practices in each sector and 
international guidelines  
Table 4.8: EIA Practices Summary 
Sector 
Parameter 
 
Oil 
 
Agriculture
 
Power
 
Roads & 
highways 
 
River 
engineering 
Team of work  B N/R B N/R A-N/R* 
Project description A D A A-D A 
Alternative analysis D D A C C 
Public participation  B D B C A-D 
Timing  C C C C C 
Report content  B C A C C 
Baseline data A C A B-C B 
Impact assessment B C B B C 
EMP  B D B B D 
Total  B C-D A-B C C 
*x-y means: some cases discussed in the sector obtain the x evaluation other obtain y.                     
 
Score % Classification Icon 
  not recorded  N/R  
70 good application  A 
50 moderate/ acceptable application  B 
30 bad application  C 
10 unconsidered D 
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Introduction 
This chapter proposes the most popular tools used in impact assessment with a 
brief definition of each, and where it's more effective. It also proposes the tools 
applied in Sudanese practices and challenges and issues that decreased the usage of 
specific tools and methods in the assessment or evaluation of the impacts.  
 
5.1 Definitions 
The term tools or methodologies is recognized as an expression of the 
approach used to predict and evaluate anticipated impacts of proposed action, 
including beneficial and adverse impacts and unmitigated impacts (Sadar1995). These 
approaches usually give the identification of impacts whether it's direct or indirect, the 
cumulative impacts, impacts interaction and where it would occur, in addition to the 
quantified evaluation of impacts including the magnitude and significance 
(EUG1999). 
Over the last three decades many tools (methods) have been developed, and 
specific efforts were conducted on practical methods for the EIA process, and on the 
selection of one to several methods for usage within the phases of the specific impact 
study. (Canter 1998) However there were remarkable issues that tend to encourage or 
discourage the usage of EIA tools in a specific situation such as time required, data 
availability, professionals and experts, cost effectiveness and efficiency, local 
regulations and/or guidelines, the type of specific action and nature of impacts. 
For any project, the selected tool should be practical and suitable for the 
project and local circumstances or situations (consider the above limitations). 
Moreover, it should be simple and clear to be understood by decision makers and 
public, as well as sufficient to predict and evaluate the impacts. Adding up, the 
selected tool should determine the environmental changes due to the action or related 
activities along with changes that occur due to other activities around the specific 
location. Furthermore the used tool/ method should be able to provide the key points 
of mitigation measures and monitoring. 
In order to achieve these aims a combination of more than one tool is always 
recommended. As some tools are more useful and effective in some stages or specific 
situations, so the characteristic of each tool should be considered in the selection. 
However some methods/tools are more popular such as checklist, matrices and expert 
opinion, and that is referred to the simple need of data and personnel resources, and 
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less technical complexity (Canter 1998).  Some of the most popular methods and their 
best areas of applications were classified in App D. 
 
5.2 Results of Practices in Sudan 
Simple matrices and checklists were the most common tools had been used in 
Sudanese applications of EIA. Other methods were applied in limited stages or 
conditions. All the assessment was mainly based on the expert's opinion and 
experiences. The following tables (5.1—5.5) show the tools and areas of application 
in Sudanese practices: 
Table5.1. Oil Sector Practices  
 Tool Application way Application area 
The 
main 
tool of 
IA 
Simple 
Matrix 
Identification of the 
impacts occur(operation 
and construction stages ),  
Degree of impacts, 
Specific areas, Sources of 
impacts in each phase, 
Status of impact 
(permanent or temporal) 
 
Assist 
tools 
applied 
in the 
EIA 
Literature 
review 
About similar studies in 
the project area, official 
reports, documents from 
local and government 
department.  
Wildlife and Fish, 
Vegetation qualitative and 
quantitative analysis, 
Chemicals 
 Field visits 
observation 
and 
measurement 
 Hydrology and Land 
Systems, general geology, 
land system, 
geomorphology, water 
resource, Soil, Vegetation 
qualitative and quantitative 
analysis, Wildlife and Fish, 
Chemicals. 
 
CH V                                                                               Tools Applied in EIA Practices 
 
 68
Table5.1. continue 
 Interviews 
and meetings 
local communities & 
official in the area 
relevant persons, NGOs, 
focused group discussion 
Socio-Economic data; land 
use, way of life, land use 
changes, settlement and 
economic activities. 
Chemicals 
 Laboratory 
analysis 
 Soil 
 Identification 
of remain 
  
 Documentary 
photos 
  
 Arial and 
ground 
surveying 
 Vegetation qualitative and 
quantitative analysis 
 
Table 5.2: Agriculture EIA Practices  
 Tool Application way Application 
area 
The main 
tool  
Matrix and checklist 
format  
Impacts occur, 
tendency, score  
 
Assists 
tools   
Literature review various studies of some 
Projects Feasibility 
studies  
 
meteorological 
data Vegetation 
types and 
species, 
 Field visits  to the site and to other 
similar projects 
Wildlife, 
Archeological 
 Meetings With residents 
Agricultural Engineer 
of similar Project and 
location. 
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Table 5.3: Power Sector Practices 
Tool Application way Application area 
Calculations and equipment 
measure devices. 
  
Site survey and  Physical 
measurements 
 Noise level  
modeling and plume study  Noise level 
Laboratory testing    
Questionnaire, Interviews & 
public consultation 
 Baseline data and 
mitigation 
recommendations 
Literature review   Baseline data 
 
Table 5.4:  Roads and Highways Sector Practices 
Tool Application way Application area 
Evaluation of EIA: simplified 
Goals Achievement Matrix  
  
 
Check list of potential EI  
Likelihood of impact 
Judgment & 
Significance Duration 
Range. 
 
Field survey    
literature review and 
documents 
  
Observation and transect   
Field visit (interviews, 
Questionnaire, group 
discussion, observation, soil 
sampling). 
  
Team discussion and 
analysis. 
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Table 5.5: River Engineering Sector Practices  
 Tool Application way Application area 
Main tool Consultation   
& 
questionnaire  
Different experts in different 
institutions by 
questionnaires  
archaeological, 
resettlement areas, 
facilities and activities of 
the station, wildlife, aerial 
photo maps, EA and 
management procedure, 
local contact, baseline data, 
irrigation, housing scheme, 
ecological study, socio 
economic survey, fishery, 
social aspects, vegetation, 
health, dam construction, 
soil survey.  
Assists 
tools  
field visit   
 Literature 
review  
of previous work and 
governmental documents 
and data 
Feasibility study, project 
description, some base line 
data.  
 public 
participation 
1-Experts of the project 
engineer (civil, geologist, 
hydrologist, and 
limnologist).  
2-negotiation with local 
committee together, by joint 
higher committee members. 
3-Particular stakeholder and 
vulnerable group and youth. 
4-NGOsand governmental 
of the state and rural 
councils. 
1-in the project description 
related issues. 
2-3-4- in socio economic 
issues  
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5.3 Discussion of Results  
To start with, this discussion considers the last three columns in the tables 
above. The first column shows the main tool, which always represents the approach of 
the assessment or prediction of the impacts that resulted due to the project. The other 
tools generally represent the method of baseline data collections, these methods are 
also used to help the prediction of the impacts. The application way and application 
areas represent how the method was applied and the main feature of what the method 
illustrates, plus the main parameters that are considered by the method.   
Main tools selected in Sudanese practices: The above tables illustrate that 
most of the EIAs analyzed in this study used simple matrices or simple checklists, 
except the power sector, which applied a combination of modeling method with 
questionnaire and consultation method. The road sector applied the team analysis 
method (which can be considered as an expert opinion). The selection of these 
specific methods can be referred to the following points: 
1- Such methods can be applied simply, without complicated analysis or 
calculations.  
2- Require low cost of its application.  
3- Require less data than most of other tools. 
4- It dose not need highly qualified team or multidisciplinary of experts. 
5- Quick and does not consume time.   
On the other hand, these selections laid on many difficulties, which can be 
summarized as follows:  
1- Most of these methods were not suitable for major projects such as projects 
selected in this study; semi projects need more comprehended tools such as 
networks, descriptive checklists or complex matrices. 
2- The methods applied are identified methods, where they were not providing the 
cumulative, indirect or interactions of impacts. This point would badly affect the 
verifying of the sustainability of the project as well as the environmental 
resources.  
3- Most of these tools do not scale or score the impacts. Therefore, it did not take 
the alternative action analysis. 
4- Simple method does not help the detailed mitigation measures, and that was so 
clear in most of the cases analyzed in this study.  
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5- Simple checklists, matrices, and analysis of experts generally need to be 
supported by local guidelines and long term of experiences, which are both not 
available in Sudan.  
 
5.4 Summary 
Referring to (CH IV) and comparing the application of the methods with the 
total EIA performance, major crossing points are proved; these points could be sited 
as follow: 
1- When number of methods applied in good combination and areas, this 
would enhance the overall EIA performance. This was quite clear when considering 
the oil sector, which use multi methods for the different stages of the EIA. Although 
simple matrices were used to assess the impacts, the overall performance of the oil 
sector's EIA was quite good. Compared with, the agriculture sector, the case 
considered in the agriculture in this study show a good matrix and checklist format 
tool that applied for the impact assessment but the assist methods were very poor so 
this end with a bad overall performance of the EIA report. 
2- The suitable selection of the baseline methods would enhance the impact 
assessment regardless to assessment tools. By referring to the power sector that 
showed good baseline data collection and early stage application of impacts 
prediction. Also good consultation of local and specialist taken place along with 
strong measuring devices and prediction models, these good practices of the baseline 
data and impacts prediction forced the impact assessment of the power sector. 
3- One of the most important issues when discussing the selection of the tools 
and determination of the parameters is the team member. In most cases, the selection 
of the tools depends on the qualification of the team, accordingly when there is a lack 
of experts or specialists in specific disciplines the tool selected should cover that lack. 
In the Sudanese practices, this was one of the most important troubles facing the 
performance and effectiveness of the EIA because there is a big lack of experiences 
and shortages in many disciplines. Hence, to deal with such problems it is preferable 
to use strong prepared checklists or models, considering the specific conditions of 
each project, nevertheless most of the cases discussed in this study applied simple 
checklists and matrices and some of them depend totally on the expert's analysis. See 
Table (5.1) & (5.4).  
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 4- The selection of the impact assessment tool has strong connection with 
type of projects and parameters required by the guidelines. Tools of projects that 
anticipated producing major impacts such as power generating, dams' construction or 
oil exploration, must selected carefully and it is always preferable to use more than 
one method. Unfortunately, this was not obtainable in most of Sudanese practices 
discussed in this study excluding the power sector. See Table (5.2). 
5- Lastly, it is obvious that any weakness of any stages or part of the EIA 
would hardly affect the effectiveness of the tool applied regardless to the tool it self. 
For example, the good Public participation could help the prediction and assessment 
of socio-economics impacts and land use impacts. The consultation of specialist in 
different related areas and well reviewing of documented data and previous studies 
would enhance the prediction methods. Also the strong monitoring and guidelines 
provided to the team of experts could enhance the application of the tool used and 
parameters considered.  
Unfortunately, the Sudanese practices go through most of these issues (see CH 
IV). And if these added to the lack of trained personnel in different types of methods, 
cost provided to the assessment report, illiterate of use modern methods such as 
computer modeling. Moreover, the community and the official authorities are not 
seriously aware of environmental issues; all these directly lead to insufficient 
selection of tools along with insufficient prediction and assessment of the impacts.          
Although the good selection should consider the local and specific 
circumstances but even best tools could not fabricate good prediction or assessment 
with out crossing the above points.          
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6.1 Conclusion  
 This study showed many issues resulted from the legislations and EIA 
analysis; these issues could be concluded as follows:  
1. Confidential attitude in publishing of the EIA reports, from the official 
authorities and leader agencies: this was limiting the research work in the EIA 
areas and decreasing the enhancement advices, as well as constraining the 
transformation of the experiences and knowledge.  
2. Undeveloped Sudanese Environmental Act compared with international laws 
and absence of the local guidelines had harmful effects on the Sudanese 
practices.   
3. Sudanese EIA applications showed similar practices; however, the corporation 
work with international experiences enhanced the EIA application.  
4. Most of the EIAs based on the international guideline due to the absence of 
Sudanese guidelines.  
5. Most of the Sudanese EIA practices failed in some major areas in the EIA 
such as: alternative analysis, timing, EMP, interacting with the decision 
making process and clear conclusion for the decision maker.  
6. Most of the Sudanese practices based on expert's opinion, and most of the 
tools applied were not adequate for the specific projects. 
7. Contributions of local communities were very weak and mostly limited on the 
baseline data collection. The consultations with other firms or specialist were 
very rare.   
8. Time delaying of EIA implementation with respect to the project cycle 
affected the usefulness of the EIA. 
9. Poor governmental reviewing; decrease the monitoring process and 
sustainability of the EIA mitigations.   
10. Major parameters of the baseline data were missed or not properly analyzed 
were appeared in agriculture and road sector.  
11. No further work was done to investigate the residual or cumulative /interacting 
of impacts. The mitigations recommended and EMP in most cases was not 
complete and not considering the cost analysis, responsibilities or monitoring 
schedule.     
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12. According to the reviewing of similar studies done in the other developing 
countries, same obstacles faced the EIA practices, so the global and regional 
work is must.  
13. Advantageously, the EIA practices are becoming more popular in Sudanese 
development planning and there are lots of arguments about enhancing the 
legislation and regulations.  
6.2 Recommendations  
According to the analysis applied through this study, the following 
recommendations were formed, to support the enhancement of Sudanese EIA 
implementation and effectiveness.   
• Legal  status:  
i- Build up the local Sudanese guidelines for each sector.  
ii-  Putting the legal format time and schedule plan of EIA 
(with respect to the project cycle).  
iii-  Enhance the governmental monitoring system and 
strengthen the official reviewing bodies/boards. (Ensure 
reviewing from the scoping – after implementation).  
iv-   Strengthen the environmental authorities and related 
NGOs.  
v-  Up-dated the legislative regulations. 
vi-  Build a data base of the Sudanese environment and up-
dated the available data. 
vii-   Enhance the recording system of the data and previous 
studies. 
viii- Putting the SEA with respect to the local a regional needs.  
• Enhancing the global work and transformation of knowledge and 
experiences with the regional and neighborhood.   
• Increase the environmental awareness about the environmental threat in 
both official and local levels, and clear the benefits of applying EIA in development 
process. 
• Supporting the academic institutions and research work in EIA related 
areas. 
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• Applying the modern models of sorting the data such as GIS or Computer 
data base.  
• Encourage training and corporation work with other experts' agencies or 
personnel. 
• Adapting the tools or EIA methods to cope with the local circumstances 
and special situations and needs. 
• Involve the experts and skilled personnel to enhance the public 
involvement and to ensure the involving of the local communities. Using adequate to 
verifying the involvement of public in different stages of the EIA implementations.  
• Selecting the suitable tools for each category take in account the team 
qualifications, type of projects, TOR, specific situations.   
• The leader agencies should be independent and reliable. 
• Avoid using of the complicated technical and foreigner languages in the 
EIA report; to enhance the public participant and decision makers.  
• Discrimination between the feasibility studies and EIA studies. 
• Combination of adequate tools in the EIA to meet the needs of each part or 
parameter. 
• Enhance the presentation of the final draft and conclusions of the report to 
assist the decision making process. 
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A.1 List of Environmental Legislation7 
A.1.1 Land tenure and land- use planning 
1- Encouragement of Environment Act, (1991).  
2- Unregistered Land Act (1970)- replaced. 
3- Acquisition Act (1970). 
4- Town and Village Planning Act. 
5- Taxation of land and Date trees Ordinance (1925) and Regulations. 
6- Land Settlement and Registration Act, (1925). 
7- Road Traffic Ordinance, (1922). 
8- Mechanizing Farming Public Corporation (Establishment) Regulations, 
(1975). 
9- Rural Water and Development Corporation, (1967). 
10-  Survey Department (Organization) Act, (1974). 
11-  Demarcation and Survey Act (1930).  
12-  Land Acquisition Act, (1930). 
13-  Town Re-planning Act, (1930). 
14-  Lands and Planning Act, (1994). 
15-  Gezira Land Act, (1992). 
16-  Gezira Scheme (1960). 
17-  Premises Rent Act, (1992). 
18-  Rahad Agriculture Corporation Act, (1972). 
19-  Relief and Rehabilitation Corporation Act, (1985). 
A.1.2. Soil conservation 
1- Rural Water Development Corporation Act, (1967). 
2- Allotment of Lands for Development of the Mechanized Farming 
Corporation Act. 
3- Parts of the National Parks, Sanctuaries and Reserves Regulation, 
(1939), issued under the Preservation of Wild Animals Ordinance 
(1935). 
4- Gezira Scheme, (1960). 
5- Mining and Quarries Act, (1972). 
6- Mining and Quarries Act, (1973). 
                                                 
7 Source: Ministry of Environment and Tourism, Sudan, Khartoum, Nov.1995.    
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7- Mechanizing Farming Corporation (Establishment) Regulations, 
(1975). 
8- Plant Disease Act, (1913). 
9- Agricultural Pest Control Act, (1919). 
10-  Seeds Act, (1990). 
A.1.3 Forests conservation 
1- Forests Act, (1989). 
2- Forests National Corporation (1932). 
3- Central Forests Act, (1932). (Repealed but rules and regulations 
effective until repealed). 
4- Provincial Forests Act, (1932) (Repealed but rules and regulations 
continue in effect until repealed). 
A.1.4 Wildlife and protected areas  
1- Wildlife Conservation and National Park Act, (1987). 
2- Wildlife Conservation Forests Act, (1981). 
3- Wildlife Protection Act, (1936). 
4- Hides and Animals Skins Act, (1954). 
5- Preservation of Wild Animals Act, (1935). 
6- Game Regulations, (1935). 
7- National Parks, Sanctuaries and Reserves Regulation, (1939). 
8- Arms Ammunition and Explosives Ordinance, (1939). 
9- Local Government Act. 
A.1.5 Water resources 
1- Nile Water Pump Control Act, (1939). 
2- Irrigation and Flood Control Act, (1990). 
3- Environmental Health Act, (1975 amended 1993). 
4- Public Health Act, (1935). 
5- Rural Water Development Corporation Act, (1966). 
6- General Electricity and Water Corporation Act, (1966). 
7- Water Hyacinth Control Act, (1960). 
8- Fresh Water Fisheries Ordinance, (1954). 
9- River Transport Ordinance, (1958) 
     10- Nile Pumps Control Ordinance, (1939). 
     11- Nile Pumps Use Control, (Tendencies Regulations) (1969) 
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     12- Nile Pumps Control (Stand by Regulations). (1953).  
     13- Nile Pumps Control (General Regulations). (1951) 
     14- Public Ferries Ordinance, (1939). 
     15- Regulation and Inland Navigation Act, (1980). 
A.1.6 Marine resources and coastal zone management 
1- Maritime Act, (1961). 
2- Marine fisheries Act, (1973). 
3- General Regulations and Control of Merchant Shipping Act, (1971). 
4- Harbors and Shipping Ordinance, (1961). 
5- Terrestrial Waters and Continental Shelf act, (1970) 
A.1.7 Animal resources 
 1- Rabies Act, (1974). 
 2- Animal Disease Free Zone Act, (1973). 
 3- Diseases of Animal Act, (1901). 
 4- Hides and Animal Skins Act, (1954). 
 5- Animal Export and Import Act, (1913). 
A.1.8 Hazardous substances 
1- Pesticides Act, (1974). 
2- Food Control Act, (1973). 
3- Pharmacy and Poisons Act, (1913). 
4- Narcotics Act. 
5- Industrial Safety Act, (1978). 
6- Sulfur Ordinance, (1932). 
A.1.9 Energy and mining 
1- Mines and Quarries Act, (1974). 
2- Mining and quarries Regulations, (1973). 
3- Investment Act, (1989). 
4- Petroleum Act, (1931). 
  A.1.10 Environmental health (including pollution control 
1- Environmental Health Act, (1975 Amended 1993). 
2- Public Health Act, (1975). 
3- Locusts Destruction Act, (1907). 
4- Plant Diseases Act, (1913). 
5- Investment Act, (1989). 
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6- Industrial Safety Act, (1976). 
7- Road traffic Act, (1983). 
8- Quarantine Act, (1974). 
9- Industrial Waste Local Order, (1971). 
A.1.11 Cultural environment 
1- Antiquities Ordinance, (1952). 
2- Organization of Higher Education Act, (1990). 
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A.2 The International and Regional Agreements and Conventions in 
Environment  
Convention Held 
date 
Place Aim Sudan 
signed 
date 
Convention Relative to 
the Preservation of 
Fauna and Flora in 
Their Natural 
Condition. 
1933 London Preserve flora and fauna 
especially in Africa, 
construct protected zones, 
controlling hunt. 
1935 
International 
Convention on the 
Conservation of Plants  
1951 Roma Prevent the plants pests 
and distribution. 
1971 
Treaty Banning 
Nuclear Weapons 
Tests in the 
Atmosphere in the 
Outer Space and Under 
Water  
1963 Moscow Limiting the race of 
weapons   
S. 1963 
M.1966
Agreement for the 
Establishment of 
Commission for 
Controlling the Locust 
in the Near East   
1965 Roma Made co-work between 
the related countries in 
training and preventing 
the Locust 
1967 
Africa Convention on 
the Conservation of 
Natural Recourses. 
1968 Algeria  Encourage African 
countries to cooperate in 
protection of the 
environment resources   
1973 
Convention on Wet 
Land of International 
Importance Specially 
as Water Fowl Habitat 
1971 
R.1987
Iran  Limiting the desertificati- 
-on, cooperate the work in 
information change and 
training and protect the 
migratory birds. 
S. 1971 
M. 
2005 
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A.2. continue 
Convention 
Concerning the 
Protection of the World 
Culture and Natural 
Heritage  
1972 Paris Produced a well system to 
protect the natural 
heritage 
1973 
Convention on 
International trade in 
endangered Species of 
wild fauna and 
Flora(CIES) 
1973 
R.1983
Washington
 
Systematic the trade 
operation of endangered 
species and protect it and 
increasing the concern of 
the communities.  
1982 
Convention on 
conservation of 
migratory species wild 
animals  
1979 Bon Make a scientific council 
to assist in protection of 
migratory species  
2002 
United Nation 
Convention on the Low 
of the Sea 
1982 Jamaica  Put a sea low and 
environmental measures 
put regulation to limit or 
prevent the sea pollution 
and encourage the 
information change 
between the countries.   
S.1982 
M.1985
Regional convention 
for the Conservation of 
the Red Sea and Gulf 
of Eden  
Protocol Concerning 
Regional Cooperation 
in Combating Pollution 
by Oil and Other 
Harmful substances in 
the Red Sea  
1982 Jeddah 1- Controlling the usage 
of the sea resource  
2-Measuring and 
preventing the sea 
pollution.  
1985 
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A.2. continue 
Vienna Convention for 
the Protection of the 
Ozone Layer  
1985 Vienna Aid the international work 
to protect the ozone layer 
, information change and 
controlling harmful 
human activities  
1993 
Montreal Protocol on 
Substances that 
Deplete Ozone layer 
1987 Montreal Protect the ozone layer by 
limiting the human 
activities emissions such 
as CFCS and providing 
developing countries to 
implement the protocol. 
1993 
Basel Convention on 
the Control of the Tran 
boundary Movement of 
hazardous Waste  
1989 Basel Control the moving and 
disposing of the waste by 
environmentally ways, 
limiting the dangerous 
waste production and 
prohibiting transporting.   
2006 
Bamako convention on 
the Ban of the Import 
in to Africa and the 
Control of the Trans 
boundary Movement 
and Management of the 
Hazardous wastes  
1991 Bamako Regional developing 
agreement to the Basel 
convention  
1993 
Nile basin Initiative 
(NBI) 
1999 Tanzania  Signed by the Nile basin 
Countries. Reach the 
sustainable development 
by sharing equal usage of 
Nile water and resources, 
managing water system 
and get ride of poverty in  
1999 
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A.2. continue 
   Nile basin countries.  
United Nation 
Framework 
Convention on Climate 
Change  
1992 Rio Janeiro Control the greenhouse 
gases percentage in the 
atmosphere 
S. 1992 
M.1993
International 
Convention on 
Biological Diversity  
1992 Rio Janeiro Preserve the biodiversity, 
sustainable usage of 
biodiversity and sharing 
incoming from using the 
bio resources 
S. 1993 
M.1995
International 
Convention to Combat 
Desertification in 
Countries Experiencing 
Serious Drought and 
/or desertification 
Particularly in Africa 
UNCCD 
1994 Bon  Controlling the 
desertification, putting 
long strategies to develop 
the earth production and 
remediate the water 
managing to provide the 
sustainable development.  
S.1994 
M.1995
Kyoto protocol  1997 Kyoto Decrease the gases 
emissions to control the 
global warming    
2005 
Cartagena Protocol on 
Bio-safety to the 
Convention on 
Biological Diversity  
2000 Montreal Protect the living diverted  
organisms due to the 
recent living technology  
2005 
Stockholm Convention 
on Persistent Organic 
Pollutants (POPS) 
2001 Stockholm Protect the environment 
and human health from 
the POPs, controlling 
production of pesticides, 
prohibiting the usage and 
producing the industrial 
emissions such as dioxin  
2006 
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A.2. continue 
   and environmental 
disposal of the POPs 
waste. 
 
From: Ministry of environmental and physical development -HCENR- June 2006.       
  
    
 
 
 
 
 
 
 
 
 
 
APPENDIX B 
 
RESULTS FROM THE EIA REPORS: EIA SUMMARIES 
 
 
B.1    Oil Sector 
 
B.2    Agriculture Sector 
 
B.3   Power Sector 
 
B.4   Roads and Highways Sector 
 
B.5   River Engineering Sector 
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B.1 Oil Sector  
In this sector the EIA for Bamboo Field Production Facilities, Melute Basin 
Oil Development and Greater Diffra Development Project, have been taken under 
study. Greater Diffra was illustrated in more detailing, wherever the performance of 
the EIA for the three cases were very close in general. 
B.1.1 Case Study (1) 
B.1.1.1 Action title: EIA for Bamboo –Field Production Facility 
B.1.1.2 Project owner: Greater Nile Petroleum Operating Company 
B.1.1.3 Lead agency: Institute of Environmental Studies –U of K 
B.1.1.4 Date of work: September 2002 (work done after construction stage) 
B.1.1.5 Team of work: consist of  
1- Project Manager 
2- Team Leader                                            
3- Environmental Engineer  
4- Aquatic macrophytes Expert 
5- Fisheries & Wildlife Expert 
6- Socio –Economist 
7- Climatologist 
8- Range Expert 
B.1.1.6 Guidelines: World Bank Directive 
B.1.1.7 Scope of EIA: 
1- Identify and predict the source and types of environmental impacts 
related to the construction and operations. 
2- Prescribing appropriate mitigation measures for the identified 
impacts. 
3- Establishing EMP and carrying out a Risk Assessment Analysis. 
B.1.1.8 Methods: 
1-Literature review 
2- Field visits (observation& measurement) 
3- Interviews with local communities & official in the area 
4- Holding meetings with relevant persons 
5- Documentary photography 
6- Ground & aerial survey 
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B.1.1.9 Lay out: executive summary, list of tables; fig; plates, structure of the 
report, T.C, introduction , project description, baseline data, assessment of EI, 
mitigation measures, qualitative risk assessment, environmental monitoring plan, 
conclusion, bibliography and appendices. 
B.1.1.10 Baseline data:  
• Physical:  
1- Geology  
2-Geomorphology 
3- Topography 
4- Climate (rainfall, wind (direction, speed), temperature, humidity, 
evaporation, radiation, bright sun shine, cloud amount, station level 
pressure) 
5-Air quality and Noise 
6- Water resources (surface and ground) 
• Natural:  
1- Soil.  
2- Vegetation. 
3- Wildlife (fisheries, aquatic macrophytes, birds, mammals, plant 
species). 
• Socio- economics: 
1- Population (size, rate of growth, distribution, vital rates, ethnic.). 
2-social services (education, health transportation) 
3- Land use, forestry and agriculture 
4- Economic activities (agriculture, animal husbandry, markets & 
markets places , subsidiary companies operating around project area) 
5- Native tribes 
6- Native industries 
B.1.1.11 Assessment of environmental impacts: The Impact Assessment 
was considered for the construction and operation stages, the major impacts cover the 
following parameters: 
1-Impacts on Air (dust, various gases emissions (NOx, SOx, COx, 
CmHn)  
2- Impacts on water. 
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3- Impacts of noise. 
4-Impacts of soil waste. 
5- Impacts on soil and vegetation. 
6- Impacts on wildlife. 
7- Socio-Economic impacts. 
The assessment of the impacts was presented as in the following points:  
1-Degree of impacts 
2-Specific areas 
3-Sources of impacts in each phase 
4-Status of impact (permanent or temporal) 
The main tool used for assessment was matrices the following form was added 
in the appendices, Table (B.1) showed the form of the matrix which was applied for 
construction and operation phases, although the full matrices wasn't presented but the 
result was mentioned in a discussion way. 
Table B.1. EIA matrix  
Likelihood & significance of potential impact 
Status of impact Negative 
impacts 
No 
impact 
Positive 
impacts 
PermanentTemporal Mild Sever  Mild Sever 
       
       
Parameters 
 
B.1.1.12 Mitigation recommended: Outlining mitigations were 
recommended for different areas:  
1-Atmosphere  
2- Sanitary and solid waste  
3- Soil and vegetation  
4- Wildlife  
5- Socio economic  
6- And treatment of oil produced water. 
B1.1.13 Risk assessment: The risk assessment covered the following issues 
but not in deep details;  
1- Accident and accident associated with filed production  
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2-Risk analysis: soil, vegetations, wildlife, aquatic plant, socio-
economic. 
B.1.1.14 EMP: It was started with a conceptual consideration and the 
parameters and frequencies in EMP see Table (B.2) 
Table B.2. EMP  
Frequency  Parameters  Factor  
Annually  Quantity ,quality, location  Produced water 
Annually Density, diversity, signs of 
toxicity 
Vegetation 
Annually Present ,absence, breeding 
sits  
Wildlife (mammals, birds)  
 
B1.1.15 Conclusion. The conclusion of the assessment ended to that; (Project 
activities are not likely to cause serious negative impacts on the area). 
 
B.1.2. Case Study (2) 
B.1.2.1 Action title: EIA for Melute Basin Oil Development Project Adar-
Yale, Palogue FPF& Jalalyn CPF Final report 
B.1.2.2 Project owner:  Petrodar Petroleum Operating Company  
B.1.2.3 Lead Agency: Institute of Environmental studies – U of K 
B.1.2.4 Date of Work: September 2004(work done after construction phase)  
B.1.2.5 Team of Work:        
1-Project manage 
2-Team leader 
3-Enviromnental Engineer  
4-Water resources Expert 
5-Fisheries and wildlife Expert 
6- Soil Expert 
7-Socio –economist 
8-Climatologist 
9- Range Expert. 
B.1.2.6 Guidelines: 1-World Bank Directive 2- Sudanese standard and 
metrology organization (for effluent standard recommendation) 
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B.1.2.7 Lay out: Cover page, acknowledgement, team composition, executive 
summary, T.C, abbreviations, list of (fig, tables, and plates), structure of report, 
introduction, project objective & description, baseline environment description, 
impacts &mitigations, risk assessment EMP, bibliography, appendices. 
B1.2.8 Methods: 
1- Literature review and documents.  
2- Holding meeting with relevant personnel and local communities. 
3-Field work (aerial, air, truck, on foot survey, observation, 
measurements) 
4- Use GPS to locate specific areas. 
5- Laboratories analysis.  
6- Interviews and direct sighting and inspection of local markets  
7- Identification from remains.   
B.1.2.9 Baseline data: 
• Physical: 
1- Geology  
2- Topography 
3- Climate (rainfall, wind, temp, humidity &evaporation). 
4- Air quality and Noise. 
5- Hydrology and water resources, (physical& chemical of White 
Nile). 
6- Soil.     
• Natural:  
1- Natural vegetation and plant. 
2-Wildlife (birds, mammals, reptiles) 
• Socio-Economics:  
1- Population (size, distribution, ethnic composition, administrative 
setup). 
2- Economic activities (agriculture, livestock, nomads, fishing, 
forestry, markets& market centers). 
3- Social services and development (infrastructure, education, health 
facilities, other social and community services, transport, cultivate 
areas in White Nile). 
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B.1.2.10 Impacts and mitigation recommended: All activities and related 
activities such as (air port, roads, camps  ...) were considered for construction phase 
and operation phase in full details and neat identification then all impacts were 
tabulated presenting 
1-Sources of impacts and pollutions  
2-Phases and activities  
3- Degree of impacts  
4-Mitigation recommended for each negative impacts. 
The major impacts considered include the following: 
1- Impacts on climate  
2- Impacts on soil 
3- Impacts on water 
4- Impacts on natural vegetation 
5- Impacts on wildlife 
6- Impact of domestic solid waste and of domestic water supply 
7- Impacts of solid waste 
8- Impacts of transfer pipelines 
9- Impacts on Air quality and Noise 
10- Socio economic impacts 
11- Produced water impacts 
12- Decommissioning and rehabilitation impacts (on biotic and human 
activity) 
The main tool used was the matrices the form of Table (B.1) was also used in 
this assessment, but the full matrices were presented this time. 
B.1.2.11 Risk assessment: The risk assessment were discussed for 
construction and operation stages, the main areas highlighted were include the risk 
upon water sources, soil, vegetation, wildlife and field gathering pipelines net work  
and emergency response due to  
1- Natural disasters, anthropogenic 
2- Fire 
3- Oil spill, leakages and corrosion  
4- Pipelines net work. 
5- Accidents 
B1.2.12 EMP: The management plan was cover the following issues:  
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1-Schedule of inspecting  
2- Key indicators of EI 
3- Schedule for monitoring reporting  
4- Frequency of monitoring 
5- Implementing agency 
7- Budget 
8- Methods 
9- Personnel responsibility 
10- Recommendation.    
The parameters included were (air quality, water (surface, ground, drink and 
waste), vegetation, wild life and social aspects. 
 
B.1.3. Case Study (3) 
B.1.3.1 Action title: EIA for Greater Diffra Development Project 
B.1.3.2 Lead agency: Sudanese Environment Conservation society 
B.1.3.3 Project owner: Greater Nile Petroleum Company Limited 
B.1.3.4 Date of work: March 2003 
B.1.3.5 Team of work: consist of  
1-Ecologist (team leader) 
2-Botanist 
3-Hydrologist 
4-Environmental Engineer 
5-Petroleum Engineer 
6-Socio- Economists  
7- Coordinator 
B.1.3.6 Guidelines: Environmental Conservation Act 2000 , Environmental 
Health Act1999, Public Health Act 1975, the Pesticides Act 1974, Forest Act 1989 , 
Wildlife Conservation Act 1987, Mines & Quarries Act 1974 , Investment Act 1989 
and World Bank Guidelines. 
B.1.3.7 Lay out: Executive summary, team of work, acronyms, glossary, T.C, 
introduction, project description, description of the project area, human environment, 
expected Environment impact, mitigation measures, risk assessment and 
environmental management plan, references, appendices. 
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B.1.3.8 Scope of the Report: The scope of work included the following: 
1- Identify environmental issues and provide the necessary mitigation 
measures to minimize the impacts due to the project development. 
2- Predict the sources of impacts related to site preparation, 
construction or operations  
3- Address potential environmental problems at early stages  
4-Establish EMP. 
B.1.3.9 Methods:  Different methods are used to study the environment of the 
project area which also helped in the assessment of the project impacts this methods 
are summarized as follows: 
• Literature Review about similar studies in the project area and official reports 
and documents from local and government department.  
• Field Work: the field work took different ways accordingly to the type of data 
collected as shown below:  
1. Socio- Economic data: through interviews with tribal leaders, local 
government and NGOs, focused group discussion and participatory 
rapid appraisal with local inhabitants, discussion around (land use and 
nomadic way of life), also transect were made along transport routes to 
identify land use changes, settlement and economic activities. 
2. Hydrology and Land Systems: These include general geology, land 
system, geomorphology, water resource and soil. Field visit were 
conducted to specific sites using observation, measurements and 
description to obtain primary data such as Burrow pits, watermarks, 
road cuts eroded and/or excavated earth sections. 
3. Vegetation qualitative and quantitative analysis to selected sampling 
sites were done, the data collected from recorded data plus road survey 
car and walk and helicopter flying low over the forest, collect plant 
specimens, describe, observations on type of habitat and soil, take 
photographs. Quantitative estimation was done for each vegetation 
components separately: for trees and shrubs density and frequency %, 
for perennial grasses frequency % and percentage cover, for perennial 
herbs frequency % and density. 
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4. Wildlife and Fish: observation, oral records of officials, army 
personnel and herdsmen in the area. 
5. Chemicals: plus the literature survey and field investigation done 
and the following parameters were measured: CnHm, SO2, NxOy, CO, 
CO2, particulate matter and noise level. Also discussion and interviews 
with the stakeholders and visiting to waste water and produced water 
disposal pond and solid waste dumping sites were done.  
B.1.3.10 Project description: The report covered the following sides: plant 
location and configuration, design capacity and project life, processing system of crud 
oil and gas, gas disposal, turbines and pipelines emission, produced water treatment 
system, chemical injection skids, export pipeline design process, plant building and 
other facilities, corrosion protection, cathodic protection and future provision.      
B.1.3.11 Baseline data: The base line data about the project area include the 
following: 
1- Geomorphology and Land Types: detailed description of the physiographic 
feature of the project area was done attached with illustrated map. 
2- Soil: include description of the soil properties, soil classification, soil 
fertility and soil erodobility rating. 
3- Geology 
4- Water Resources: include surface water and drainage types and sources of 
pollutions, description of ground water formation and its flow direction, 
hydraulic properties and pollution danger and hazard plus studying the 
ground water quality using the following parameter :(color, odor, PH, 
conductivity, TDS, total hardness, total alkalinity, excess alkalinity, 
Calcium, Magnesium, Chloride, Sulphate, Nitrate, Fluoride, Ammonia, 
Sodium, potassium, SS, carbonate and bicarbonate…) 
5- Vegetation: this was including the floristic composition of the project area, 
the important plant species and their names, habitats and uses. Full 
description of vegetation of the sites was done in addition to the 
quantitative estimation which held by calculating the density, abundance, 
relative density % and frequency % for trees and shrubs, and percentage 
cover for grasses and density for herbs this work done for different 
stations. 
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6- Wildlife and Fish: list of species of Reptiles, Mammals, Birds and fishes 
were presented. 
7- Human Environment: this was including the following issues: 
i- Ethnic profile and dominant groups  
ii- Demographic characteristics the report based on official 
population estimate done eight years ago but also on some 
recent NGOs estimation and some local committee, the main 
feature were include population rate and growth, household 
size, infant mortality, crud death rate and life expectancy at 
birth which were  briefly presented. 
iii- Land Use and nomadic use of land  
iv- Division of labor and women role and state  
v- Man-environment interaction: this included livestock 
production, animal interest and markets, commercial farming 
and nomadism in the area. 
vi- Social Services which include number of schools and health 
centers 
vii- Institutions this gave a good idea about the traditional 
administration levels 
B.1.3.12 Public participation: The report gave a brief idea about the people 
perception to negative and positive impact but wasn’t clear who was participated and 
how that participation take place and to what degree? 
B.1.3.13 Expected Impacts: The report identified changes related to project 
activities by a scoping process where significant impacts were identified and relevant 
environmental issues were taken into consideration, the project activities were 
assessed for the Pre construction, construction and operation phases. The expected 
changes and evaluation of the impacts cover the following: 
• The impacts of oil development of the project area this classified into:  
i- Physical effects: the activities mentioned including (clearance of land, 
construction of FPF, oil gathering manifold, camps, gathering pipeline, 
power generating plant, power supply line and construction of 
compacted roads). The major impacts including: removal of plants, 
disturbance of soil, reduction of existing habitats, irreversible destruction 
of vegetation and loss of mature trees. 
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ii- Chemical effects: mostly occur due to operation activities and these 
consider   as a very damaging effect and far reaching on the environment 
which include: the plant communities, wildlife, local inhabitant, changes 
due to introduction of hydrocarbons, organic pollutants, heavy metals 
and changes of pH and nutrient status on the top soil and ground water 
quality. 
iii- Biological effects: this including the serious impacts on water resources, 
livestock, fisheries, soil microorganisms, and vegetations. The major 
sources of pollution were considered include: oil spills, leaks, fires, 
explosions and blowouts, evaporated gases. 
• Pollution Sources and Disposal:  
the main sources considered were: the exhaust gases from earth moving and 
construction vehicles, dust and noise from construction equipment, disposed 
construction materials, oil and lubricants, wood, paper, plastic and packing 
containers, oil and fuel vapor from the storage and evaporating facilities, leaking 
of pumps, pipes and valves, gaseous produced from gas flaring, exhaust gases 
from generators, leaking oils, solid and sanitary liquid waste from camps, 
produced water from oil water separation. The following activities were 
considered: gathering pipelines amounts to cleaning and grading of the working 
route, excavation of pipe trench, transport of pipes, welding and anticorrosion 
isolation, lying of pipeline sections, pressure testing and trench backfilling and 
leveling, construction equipment and vehicles 
• Physical Impacts: 
1. Noise: the noise levels expected accordingly to the noise levels of some 
noise sources the main sources mentioned were:  
i- during construction phase: various machine, trucks and vehicles, 
construction equipments, earth moving. The affected issues were: 
surrounding environment, temporarily disturb the wild life.   
ii- during operation phase:  power generation plant, field production 
facility, pumps, compressors and machines. The impacts insignificant 
(high but limited) 
2. Air Quality: the characteristics of emissions included physical and chemical 
nature of the pollutants, shape of emission area, duration and the release and 
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effective height at pollutant occur and atmospheric stability(include: air 
motion (wind and turbulence),temperature, depth of the surfaced mixed layer, 
humidity, solar radiation and participation). The major parameter considered 
were (SO2, NOx, Ox, CO, CnHm, dust, and particulates) which might result 
due to the following activities: 
i- during construction: exhaust of power generation plant, FPF, 
construction equipment, gathering pipelines, camp construction and 
vehicles. 
ii- during operation: (from FPF and CPF), power plant, transport 
pipeline, burning and flaring of gas or diesel, leakages of pipes valves, 
hydrocarbons vapors, heaters, storage tank, evaporation and 
impounding ponds for the produced water .  
3. Water Quality: the main activities included were: housing production, 
processing facilities and compacted roads, oil spills, liquid waste, chemicals 
and produced water. The impacts occur on surface and ground water quality, 
drainage pattern and local biodiversity. 
4. Culture and Socio-economic Impacts: Analyses of changes in life way were 
discussed.  
B.1.3.14 Mitigation recommended: This section were done in a defined and 
precise way, the mitigations of any activity or problem that expected to effect the 
environment negatively were given in details these mitigation cover the following 
areas: pipelines impacts on flora and fauna, during construction: water protection, 
atmospheric protection, sanitary waste), during operation: mitigation impact on water, 
atmosphere, solid waste, sewage), prevention methods of gas emission, equipment 
leaks, venting, storage losses, flaring, reduction of impacts opportunity, excess water 
production and produced formation water.              
B.1.3.15 Risk assessment: The important risk concerned based on the 
fieldwork and experience were: bushfire, accidents/blowouts, oil spills or leakages, 
corrosion/leak, security/political processes/ conflicts, encroachment of nomads in 
FPF, natural disasters/ flooding/ earthquakes and disease outbreaks/ malaria/ HIV/ 
AIDS. 
The qualitative risk analysis were covered the followings: unites (pipelines 
network, production and processing plant, power plant), hazardous causes of damage 
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(natural or technical), risk identification, consequences analysis and risk management 
(precautionary measures, measures of emergency response to control hazards).       
B.1.3.16 EMP: This was including the following:  
1. Parameters to be monitored: air analysis(NOx, CO, SO2, CmHm, 
PM), odor, noise level, water effluent, hydrocarbons sensing, dust, cap 
sewage, waste water quality(oxygen, BOD, pH, Cm Nm, turbidity), 
soil (oil and degree of pollution), vegetation(NOx, CO, SO2, CmHm, 
PM)and   pollution control measure). 
2.    Institutional aspects of EMP 
3. Implementation schedule: (parameter, methodology, frequency, 
training required, number of people and cost analysis) 
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B.2. Agriculture Sector 
One case study has been taken under search in this sector; the EIA of the particular 
project was done as apart of the feasibility study. The report summarized using the 
following parameters:     
B.2.1 Action Title: Al Lar Agricultural Project (LAP).feasibility study, 
chapter (4) 
B.2.2 Project owner: Merowe Dam Implementation Unit (MDIU). 
B.2.3 Lay out: introduction, objectives of the assignment, methodology, the 
natural environment of the Al lar, environmental impact assessment, (EIA 
Checklist, General assessment, Specific EIA aspects, Conclusion, 
Recommendations to mitigate 
B.2.4 Guidelines: The Environment Protection Act 2001 
B.2.5 Scope of work: Identify and predict the sources of impacts from the 
activities related to construction and implementation of the project  
• Address potential environmental problems at an early stage of the project. 
• Specify and prescribe appropriate mitigation and abatement measures for the 
impacts identified.  
• Establish an environmental management plan (EMP) i.e. a tracking/monitoring 
program used to ensure that the environmental impacts predicted are properly 
addressed and managed during project implementation.  
• The impacts expected including the following:  
1. Soil erosion and drainage patterns 
2. Canals impact on water-related diseases 
3. Chemicals (fertilizers and pesticides) 
4. Changes in biodiversity 
5. Soil fertility 
6. Wildlife 
7. Archaeological sites 
8. Microclimate 
B.2.6 Methodology: 
1. Review of Documents: various studies of some Projects Feasibility 
studies and Metrological data. 
2. Field visits: to the site and to other similar projects  
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3. Meetings: with residents Agricultural Engineer of similar Project 
and locals 
B.2.7  Baseline data:  The baseline data involved the following: 
• Climate: the meteorological data were collected from official documents from 
nearest stations. The major parameters studied were: rainfall, temperatures, 
relative humidity, wind (direction and speed), evaporation and potential 
evapotranspiration (PET) rate.  
• Vegetation types and species were classified in brief. 
• Wildlife:  No wildlife was encountered during the field study 
• Archeological: No archeological sites are reported within the vicinity of the 
project area. 
B.2.8 Evaluation of impacts: The main tools used for impact assessment 
were: matrix and checklist formats which used based on the guidelines of the World 
Bank Operational Directives OD 4.00 (1998) and OP 4.01 (1999).Table (B.3) shown 
checklist of potential environmental impacts of the Project on the natural environment 
The general assessment is that Al Lar Agricultural Project is not envisaged to 
cause serious environmental impact on the area 
B.2.9 Aspects considered: 
1. Micro-climate: the main parameters considered in micro climate 
were: Temperatures, relative humidity, sand particles and dust 
blowing. 
2. Soil: fertility, moisture, soil micro flora and micro fauna, water 
logging and soil salinity. The major source of soil pollution is 
chemicals (fertilizers and pesticides) 
3. Vegetation cover: this involved: density and diversity of vegetation 
and types of plants 
4. Biodiversity (animals and birds) 
5. Sites of value: no study had taken although the area considered as 
reach archeological area.  
6. Noise:  the expected sources of noise were classified as follows: 
During the construction phase: construction, excavation, leveling and 
power suppliers. During the implementation phase: water pumps and 
power generators.  
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 This noise impact will be localized and temporary  
7. Dust and Sand: temporal increase of dust and sand expected to occur 
during construction phase.  
9. Pollution: The sources of pollution considered were: human 
dwellings and domestic garbage especially if plastic bags are used. 
B.2.10 Mitigation recommended: The mitigation highlighted enhancement 
of positive impacts and mitigate negative ones, this covered the following issues: 
integrated soil fertility management, farmers' participation in decisions, animals roles, 
earth embankments mitigations (from wind, floods and rainfall danger), drainage 
system, monitoring for(proliferation of aquatic, terrestrial weeds, clearing of canals) 
,organic fertilizers, chemical pesticides, archeological discoveries, channel erosion 
control ,  managed application of nutrients, water logging and salinities of soils, repair 
field drains, linings and hydraulic, water allocation procedures, waterborne or water-
related disease, implement measures to irrigation water quality, lining the canals and 
establish an environmental management Unit. 
 Negative impact mitigations included the following: adoption of an efficient 
system of garbage collection and dumping, avoidance of plastic bags usage and 
stagnant water pools and the location of industrial areas and services such as slaughter 
houses away from residential areas. 
B.2.11 Risk Assessment and EMP:  No work had been done.   
B.2.12 Conclusion: The project is envisaged to have more positive impacts on 
the environment than negative ones. 
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Table B.3: Checklist of Environmental Impacts  
Tendency and likelihood of impact 
 
Positive impact Negative 
impact 
 
V. 
likely 
Possible
 
No 
impact 
likely Possible V. 
likely
 
 
 
Ecological Parameters 
A B C D E 
1.1  Temperature X     
1.2  R. humidity X     
1.3  Dust & sand X     
Micro-
climate 
1.4  Precipitation   X   
2.1  Fertility X     
2.2 Soil moisture X     
2.3  Micro 
organisms 
X     
2.4  Carbon 
sequestration 
X     
2.5  Water logging   X   
2.6  Soil salinity   X   
2.7  Chemical 
fertilizers 
   X  
Soil 
properties 
2.8  Pesticides    X  
3.1  Vegetation 
cover 
X     
3.2  Animals X     
Biodiversity 
3.3  Wildlife  X    
4.1  Recharge   X   Groundwater
4.2  Pollution   X   
5.1  Water level   X   The Nile 
5.2  Water quality   X   
6.1  Landscape 
quality 
 X    
6.2  Recreation X     
Aesthetic 
aspects 
6.3  Sites of value   X   
7.1  Pests & weeds     X 
7.2  Animal diseases    X  
7.3  Aquatic weeds   X   
7.4  Noise     X 
Imbalances 
7.5  Pollution    X  
Number of crosses 10 2 9 3 2 
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B.3. Power Generation Sector  
In this sector two EIAs have been taken under studies, Khartoum North Power 
Station Extension EIA was illustrated in more detailing, same parameters were used 
in the evaluation of both cases, and it must be noticed that the main agencies which 
lead the EIA work was not Sudanese agencies and the guidelines followed include the 
Sudanese act and EU guidelines 
B.3.1. Case study (1) 
B.3.1.1 Action title: EIA for the proposed Khartoum 250 MW kilo-x 
independent power plant project  
B.3.1.2 Project owner: the national electricity corporation, republic of Sudan 
B.3.1.3 Date of work: March 2001 
B.3.1.4 Lead agency: Dar Iktisas Technologies (M) SDN.BHD 
B.3.1.5 Guide line: transitional Decree- Environmental Protection Ordinance 
2000. 
B.3.1.6 Team of work:  
Table B.4: Team of Work         
Contribution  Qualifications 
Team leader &coordinator, ecology, scientific assessment 
and environmental consultant 
MSc. costal management  
BSc. In Ecology  
Dar team leader, sub- consultant coordinator, input 
geological drainage, fauna, flora, socio economic, 
meteorology quality, traffic, land use and  hydrology map 
production 
BEng. In civil engineering  
Erosion studies, water plume modeling and 
compilation of report  
MSc. In Urban planning  
BSc. In urban studies  
BSc. In environmental 
planning  
Power plant technical  MSc. In thermal 
engineering 
                                  
B.3.1.7 Lay out: The layout included: (T.C) , executive summary ,  
introduction(location, legal requirements,  TOR, scope of study), statement of needs, 
project options , project description ,  description of existing environment, evaluation 
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of impact, mitigation measures, residual impact, frame work of environmental 
management plan, final conclusion  and appendices. 
B.3.1.8 Scope of work: The scope of the report included Identification of 
baseline conditions of the project environment and impacts assessment, these 
involved the followings: 
1- Physical environment: topography, geology, soil, drainage, meteorology. 
2- Chemical environment:  
i- Water quality :pH, color, DO,BOD, COD, E coli, total Coli form , 
oil& grease, cadmium, iron , lead , zinc, turbidity . 
ii- Air quality: sensitive receptors and noise level. 
3- Biological environment: flora and fauna  
4-Socio- economic  
5-Soil erosion assessment  
6- Surrounding land use  
B.3.1.9 Baseline data: The baseline data were described based on the 
following features:  
• Physical environment and land use: the main parameters of physical 
environment considered were including: 
i- Topography and slope  
ii- Land use of project site and its surrounding  
iii- Existing land use (agricultural, residential and other functions) 
iv- Proposed land use (green zone and residential zone) 
v- Climate: pressure (northern and southern Hemisphere, synoptic 
situation, inter tropical convergence zone), rainfall, temperature, 
humidity, sunshine, evaporation, surface wind and wind frequency. 
vi- Hydrology and water resources (hydrology of the Blue Nile and 
river system) 
vii- Water treatment plant and water supply: drainage system, water 
uses, flooding, low flow, surface water quality, ground water quality ( 
color, taste, turbidity, odor, pH, electrical conductivity, TDS, total 
hardness, T. Alk (CaCo3), E.Alk ( Na2Co3), CO3, CL, SO4, K, Ca, 
Mg, Na, HCO3 , F, NO3, NO2, NH3, Alb, As, Pb, Se) 
viii- Water quality: chemical analysis of BN water (appearance, 
turbidity, temperature, ph, conductivity, total hardness, alkalinity, 
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phenol, calcium cl, mg, Sulphate, iron, nitrite, copper, Ma, silica, TSS, 
TDS, total coli form.), rainy season, winter, water monitoring at the 
BN. 
• Air quality: SO2, NO2, particulates and noise level. 
• Biological environment: the main parameters considered were: Soil, 
vegetation, vegetation zone, floristic details, vertebrate fauna, 
mammals and avifauna.  
• Socio-Economy: the main parameters were: population size and 
distribution, ethnicity, marital status, age, occupational, income level, 
housing situation, modes of transport, flood risk, water supply and 
electricity and respondent interest in obtaining jobs.  
B.3.1.10  Activities and impacts: 
Table B.5. Activities and impacts 
Possible impacts Activity 
Soil erosion , air pollution-dust, noise, 
reduced aesthetics 
Site clearing work 
Soil erosion , air pollution, water pollution , 
noise pollution , reduced aesthetics 
Earth work 
Soil erosion air pollution noise pollution, 
reduced aesthetics 
Access roads 
Reduced aesthetics, conflict with local 
population and waste disposal (solid and 
sewage). 
Workers' camps and temporary 
office 
Noise and air pollution (dust), traffic 
congestion, and accident. 
Transportation of construction 
material 
Noise and air pollution, traffic congestion, 
road damage and accident. 
Procurement of equipment 
N/S Utilities procurement and building 
design 
N/S Utilities installation 
Soil erosion, air pollution, noise pollution and 
reduced aesthetics. 
Infrastructure development 
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Table B.5. Continue  
Noise and air pollution, solid waste, 
employment and construction waste. 
Construction , erection, testing 
&commissioning of the power plant 
N/S Operation & maintenance 
Sox, NOx, carbon monoxide emission and air 
pollution. 
Stack emission 
Discomfort to the surrounding inhabitants. Noise emission 
Water pollution and odor. Waste water discharge 
Water pollution, faunal disruption and removal 
of vegetation. 
Cooling water discharge 
Odor, reduced aesthetics and public health 
nuisance 
Solid waste disposal 
Traffic congestion, accident, air and noise 
pollution. 
Vehicular traffic 
Municipal solid waste generation, solid waste 
discharge air and noise pollution. 
Worker habitat 
N/S Operation of heavy machinery 
Proliferation of pests and reduced aesthetics. Abandonment 
 
B.3.1.11 Tools of evaluation of impacts: 
1- Physical measurements 
2- Site survey 
3- Environmental study including plume study and cooling water 
modeling 
4- Soil investigation. 
5- Questionnaire study 
6- Calculations and equipment measure devices. 
B.3.1.12 Mitigation measures: The mitigations presented for the design, 
construction and operation stages all mitigation recommended were summarized as in 
the following:  
1. Mitigation for Power plant design: The mitigations in this stage focused on 
the following main issues: bund wall, flue gas monitoring, and insulation for 
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the power house, evaporation pond and discharge water clarifier into the Blue 
Nile. 
2. Mitigation for construction phase:  
Included the followings: 
i- Land clearing: areas to be cleared, disposal of cleared materials. 
ii- Labor force and labor camp and safety.  
iii- Earthwork: (excavation precautions, disposal and stockpiling of 
materials from excavation) 
iv- Soil conservation: general, top soil removal and stocking. 
v- Silt trap design: general, capacity, silt trap in flat ground, silt trap 
maintenance 
vi- Construction of access facility: (maintenance of existing roads, 
temporary traffic signs, temporary works). 
vii- Disposal of construction debris. 
viii- Pollution control: waste control, dust control, noise control. 
ix- Guidelines for vehicle maintenance yard: air pollution control, noise 
pollution control, water pollution control, pest control, vehicle 
maintenance, waste management. 
x- Fuel chemicals and hazardous material: location, containment bund, 
hazard identification, routine maintenance, fire prevention and fire 
fighting, oil and chemical spillage. 
xi- Safety: safety officer, safety measures, first aid and medical services.  
xii- Socio-Economy: participation of nearby village community. 
xiii- Preservation of flora and fauna: flora, fauna, aquatic biota. 
3. Mitigation measures for the operational stage:  
i-         Visual mitigation  
ii-          Noise mitigation 
iii-          Sewage disgorge 
iv-           Spillage and wastewater from the power plant 
v-           Cooling water discharge 
vi-            Stack smoke emission  
vii- Odor problem  
viii- Vehicular movement  
ix-             Storm water management 
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x-             Waste disposal: solid waste, scheduled/ toxic waste 
xi-             Landscape 
xii- Health 
xiii- Traffic and transportation: transport of goods and other 
materials and management during seasonal peaks 
xiv- Social: community structure, employment opportunities and 
business operations and revenue generation, infrastructure usage and 
provision of additional revenue for the state. 
B.3.1.13 EMP: The EMP covered the followings: introduction objective of 
the EMP, people in the environmental management plan: organization, roles and 
responsibilities, contractor's program, green program, environmental control 
measures, sensitive environmental receptors, soil erosion management, water quality 
management, air quality management, noise control, waste management, ecology 
management, labor camp management, environmental monitoring, monitoring 
objectives, monitoring strategy, monitoring locations, soil erosion, river water quality 
monitoring, air quality, monitoring, noise level monitoring, monitoring fauna and 
flora, socio-economic monitoring, reporting (sites and methods , work progress, site 
condition, monitoring results, compliance status, recommendations, conclusions, 
photographs, laboratory results), data management, contingency plans, 
medical:(response strategy, emergency reporting, environmental management plan 
review). 
B.3.1.14 Conclusion: The EIA indicate that, the project will bring significant 
benefits to the area and also indicates that there would be attendant environmental 
problems that require management. 
 
B.3.2. Case Study (2) 
B.3.2.1 Action title: Khartoum north power station extension EIA  
B.3.2.2 Date of work: February 2004                                                   
B.3.2.3 Lead agency: Mott MacDonald 
B.3.2.4 Project owner: National Electricity Corporation 
B.3.2.5 Team of work: N/ A 
B.3.2.6 Guidelines: Environmental policy act 1998, Sudanese legislation, 
World Bank in the pollution prevention and abatement handbook 1998, WHO, EU 
standard 
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B.3.2.7 Lay out: T.C, summary , introduction, methodology and structure of 
the report, legislative framework and regulations, need for further electricity 
generation , analysis of alternative generating options for proposed Units  , project 
description, noise and vibration, air quality , water use, land quality ,ecology, socio- 
economic environment, other issue (visual impacts, cultural heritage, traffic and 
transport), construction phase(impact and mitigation), EMP, appendices.  
B.3.2.8 Regulations: The regulations based on Sudanese environmental 
protection act 1998 and World Bank where ever their an absence or lack in Sudanese 
act which appear in air quality, noise, emissions to air and air quality (NOx, SO2, CO, 
PM), effluent pollutant limits(TSS, pH, conductivity, sodium, calcium, magnesium, 
potassium chloride, sulphur dioxide, copper, iron, total chromium, manganese, zinc, 
cadmium, nickel, boron, lead, oil & grease, total residual chlorine, temperature), 
hazardous waste, health and safety. 
B.3.2.9 Analysis of alternative generating options for proposed Units: This 
chapter included nine options plus the proposed action, for each one the following 
aspects were considered: cost, timing, availability, cost to upgrade existing 
infrastructure, land use planning, environmental impact and socio economic impact. 
Then optimum option was selected. 
B.3.2.10 Tools:  
1- Field survey 
2- Measurement 
3- Modeling methods 
5- Interviews & public consultation  
6- Meetings with related governmental authorities 
7- Literature review. 
B.3.2.11 Public consultation: This was carried by holding meetings with, 
NGOs (SECS), government (HCENR, land use authority, ministry of electricity, 
ministry of science and technology, ministry of health) and local leaders of the 
surrounding areas, also questionnaire to residents of the worker camp. The summary 
of consultation comments and mitigations were added.  
B.3.2.12 Project description: This was included the following:  
1- Site location and local area: climate: (rainfall, temperatures), 
industrial area, residential area, worker camps: (health care, pre-
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education facilities, sport facilities, water supply and waste water 
discharge).  
2- Existing power station of the proposed project: operation hours, 
generation, current operational regime, plant layout, main generation 
equipment, cooling system, riverside intake and pre-treatment facility, 
fuel oil: (specifications, delivery to site, heavy fuel oil storage, gas oil 
storage, lubricant oil storage), water treatment plant, effluent 
discharges: (uncontaminated rain water, clean drain system(pH, 
conductivity, chloride, total hardness, sulphate, calcium hardness, 
magnesium), sanitary wastewater), waste management:(fuel oil, waste 
oil, sludge from interceptor, sludge from pre treatment of river water, 
waste chemical drum, out of date chemicals, office waste, maintenance 
waste), environmental monitoring, environmental incident, complaints 
register, environmental training, health and safety.  
3- Proposed power station extension: the same parameters of the 
existing power existing plus construction and commissioning: 
(timescale and management measures).  
B.3.2.13 Baseline data: site location and local area (climate; R.H, Temp, 
wind) surface roughness, industrial, residential area, workers' camps , noise, air 
quality(NO, SO,CO,  particulates), effluent quality, hazardous waste health & safety, 
,water quality, land quality, topography, geological setting, hydrogeology, soil 
&ground water quality, ecological , socio economic (history, industrial activity, 
population, governance, education, health, cultural heritage, traffic and transport 
• Noise and vibration: 
1- Noise standards and occupational noise limits: Sudanese standard, World 
Bank guidelines and WHO standard. 
2- Baseline noise survey: 
i- Methodology: attended sample measurements of noise level 
in and around project site, unattended noise were obtained 
using sound level meter. 
ii- Measurement locations and station operation conditions: on 
site monitoring locations, offsite locations, time period and 
operating conditions during noise measurements. 
iii- Metrological conditions: wind direction  
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iv- Noise survey results 
3- Acoustic modeling assessment: modeling techniques and model validation. 
4- Existing noise impacts: operational activities and assumptions and 
calculated noise levels. 
5- Noise impacts of proposed project:   
i- Source assumptions: boilers, turbines, generators, transformers, 
induced air water cooling tower, oil forwarding installation, water 
pump house, and railway sidings.  
ii- Noise design aims. 
iii- Sources and Mitigations: were covered the following issues: site 
layout, orientation of plant and equipment, buffer spaces including 
offices, corridors and control rooms, building design, avoidance of 
glazing and installation of acoustic doors, building ventilation, 
silencers, use low noise equipments. 
iv- Calculated noise level 
v- Mitigation options: safety valves, additional train sidings and gas 
turbines. 
vi- Conclusions: significant impacts were resulted from the project 
activities. 
• Air quality: This was included the following: scope and objectives, proposed 
plant configuration and assessment scenarios, local receptor populations, other local 
emission sources, ambient air quality (SO2, NOx, PM), releases to atmosphere (HFO, 
CO, NO, SO, PM), emission standard:(world Bank, EU and Sudanese) for (CO, SO2, 
NOx, PM emission), estimated boiler and total plant emissions, identification of key 
pollutant and dispersion modeling results (concentrations). 
• Water: This was included the followings:  
1- Flow water in BN.  
2-water quality in BN: (pH, total alkalinity, calcium hardness, magnesium 
hardness, specific conductivity, free and saline ammonia, albuminoid 
ammonia, calcium, magnesium, chloride, sulphate, TSS) 
3-water use: abstraction volume (raw water demand), impact of water 
abstraction. 
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4- Effluent discharge: boiler blow down, cooling tower blow down, 
neutralized water treatment plant regeneration, oil separator, miscellaneous, 
uncontaminated rainfall related run-off, sanitary wastewater.  
5- Effluent discharge quality 
6- conclusion: insignificant impacts. 
• Land quality: This was included: 
1- Baseline data about topography, geological sitting, hydrology, soil and 
ground water quality.  
2- Impacts and mitigation:  
i- Construction phase: the main pollutant which may pollute the soil and 
underlying geology were: mobile plant, temporary storage of oil 
drums, aggregates and cement, accident spills. The mitigations were 
included good handling of materials and remove the contaminated soil.  
ii- Operation phase: heavy fuel oil, greases and lubricants and accident 
spillage considered as major pollutant and good handling, design 
measures of oil tank and storage were recommended. 
iii- Site remediation: were included the following: upper contaminated soil 
layer should disposed off , areas for remediation included the fuel 
unloading area and oil receptors, site drain should be lined to avoid 
sub-surface contamination.  
• Ecology: This was included the terrestrial ecology baseline data and the 
impacts due to solid waste, the mitigation recommended focusing on proper disposal 
through the implementation of the EMP. 
• Socio-Economic: This was include the following baseline data: history of the 
project surrounding area, gross domestic product (agriculture, industry, oil, 
commerce, government), industrial activities, employment, population (size age and 
sex), governance, education, health plus the impacts. 
• Other issues: This included other impacts on visual, cultural heritage, traffic 
and transport. 
B.3.2.14 EMP: The main parameters which were included to this chapter were 
shown as follows: Management frame work (site description, applicable regulatory 
standards &guidelines, EMP(atmospheric condition, water discharge, occupational 
noise &ambient, waste management , pollution prevention & pollution control, 
App. B                                                                                                      EIA Summaries 
      116
material handling & storage, hazardous waste , traffic &transport ,general site 
condition , community liaison ), organizational responsibilities & communication , 
training,  environmental monitoring plan( quality of discharged to BN, quality of 
emission to air, ambient air quality, noise level inside and outside), emergency 
procedure, record keeping, regulatory compliance monitoring, inspection of oil/ water 
separator, tank bunds and oil separation system, handling and storage of chemicals 
and waste, staff awareness training, complaints register and community liaison 
process.   
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B.4. Road and Highways Sector 
Three cases have been taken in consideration the Ring Road EIA was 
illustrated in more details in this study (the project still under construction). 
B.4.1. Case study (1) 
B.4.1.1 Action title: Elnuhoud –Elfashir Road- Feasibility study – final report 
(EIA volume -3- )  
B.4.1.2 Project owner: Road &Bridges Corporation –Ministry of Roads 
&Communications-ROS 
B.4.1.3 Lead agency: Scott Wilson Kirkpatrick Consulting Engineers 
In association with S A consultant 
B.4.1.4 Date of work: may 1999 (After determine of the track)   
B.4.1.5 Team of work: N/A 
B.4.1.6 Guidelines: African Development Bank   
B.4.1.7 Methods: 
1-litrature review and documents 
2- Observation and transect  
3-field visit (interviews) 
B.4.1.8 Baseline data: 
1- Physical: geology, geomorphology and land form, soils, climate 
(rainfall, spatial variability, vegetation), soil-water-plant interactions, 
water supply (surfaces ground) utilization of forest product 
2- socio-economic: population ,tribal composition , settlements, 
services, economy, farming system, livestock raising, agriculture 
production, land use, local and communities institutions   
B.4.1.9 Aspects considered: 
i- Impacted zones: Elnhoud –Elfashir and area In-between, indirect 
zones: area where waste material Deposits, other road Tracks, local 
tracks diverted to the road 
ii- During construction: quarries& borrow pits, water supply, derange 
structure, demolition of buildings and assets  
iii- Socio economic impacts: human activities, construction camps, local 
cultures, limitation of tracks, marketing, farming activities, native 
industry   
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iv- Physical: air pollution and dust, noise & vibration, soil erosion, oil 
stain& dirt accident &injury, visual intrusion.    
B.4.1.10 Tools: Evaluation of EIA: simplified Goals Achievement Matrix  
B.4.1.11 Mitigation recommended: Specific mitigation was recommended 
for expected impacts (by engineers, by state authorities, by local inhabitants). 
 
B.4.2. Case study (2) 
B.4.2.1 Action title: Elnhoud –Rigle Alfula- Elmujeld – Road project-
feasibility study (volume-3- EIA (draft final) 
B.4.2.2 Project owner: Ministry of Roads& communications –National 
Highway Authority Western Salvation Road 
B.4.2.3 Lead agency: university of Khartoum consultancy corporation 
(U.K.C.C) 
B.4.2.4 Date of work: January 1999 (before starting the project) 
B.4.2.5 Team of work: N/A 
B.4.2.6 Guidelines: N/A 
B.4.2.7 Layout: executive summary, T.C, introduction, structure of the report, 
methodology, environment of the project area, assessment of environmental impacts, 
and mitigation of EI, EMP, bibliography, and annexes.  
B.4.2.8 Baseline data: Along the road but old data  
1-natural: location, geology& geomorphology, climate, water 
resources 
2- Ecological: soil, vegetation, wildlife (birds, mammals)  
3-socio-economic :population , size, mortality, life birth, social 
services health indicators , distribution of culture &social institution 
,cultivation area , animal husbandry, forestry, industrial production, 
development projects. 
 B.4.2.9 Methods:  
1-documents review  
2- Field work (March-1998, July 1998) (Questionnaire, group 
discussion, observation, soil sampling) 
3- Team discussion and analysis  
B.4.2.10 Aspects considered:  
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• Impacts on water: (surface and ground) ((no magnitudes, no details 
confusing, no direct and indirect impacts, confusing in negative and 
positive impacts)) 
• On soil, vegetation (offsite and onsite, construction phase and after), 
on wildlife, (slight mentioning of noise impact on wildlife), marketing 
and life situation and income   
B.4.2.11 Tools:  
Table B.6: Check list of potential EI  
Range Duratio
n 
Signific
ance 
Judgme
nt not 
possible 
Likelihood of impact  
O
nsite  
O
ffsite 
T
em
porary 
perm
anent 
H ML Negative 
Im
pact 
N
o Im
pact 
Positive 
im
pact 
Param
eter 
D
uring 
/A
fter 
        p v.l  possible 
V
ery 
likel y
 
             Water, 
soil, 
vegetation
,  wildlife, 
socio 
economic 
 
B.4.2.12 Mitigation recommended: (Sharp point of mitigations. while 
impacts weren't presented as mitigation) 
B.4.2.13 EMP: Outlines and determines responsibility for implementation. 
 
B.4.3. Case study (3) 
B.4.3.1 Action Title: EIA for the propose Khartoum Ring Road 
B.4.3.2 Team of work: N/A 
B.4.3.3 Scope of Work: This was including the following:  
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• Describe the existing environmental conditions qualitatively and 
quantitatively at the project site and its neighborhood.  
• Identify environmentally sensitive areas of special or unique 
scientific, socioeconomic or cultural value. 
• Predict the environmental impacts of the project during the 
preconstruction, construction and operational phases. 
• Recommend adequate mitigation measures to minimize or eliminate 
negative impacts. 
• Propose an appropriate environmental monitoring and management 
program to monitor, control and insure the compliance of the project 
operation with the mitigation measures once it is operational. 
The main conditions and impact assessment covered were including the 
following issues:  
i- Physical Environment: Topography, Geology and Soils and Drainage 
ii- Chemical Environment: Water Quality, Air quality and Noise Level     
iii- Biological Environment: Flora and Fauna Survey 
iv- Socio- Economic and Surrounding Land Use 
B.4.3.4 Layout: Introduction, Scope of work , Project options, Project 
description, Description of the existing environment, Activities during 
implementation of the Project, Evaluation of project impacts, Mitigation measures, 
Residual impacts, Frame work for EMP, Final conclusion. 
B.4.3.5 Baseline data: The baseline data were described qualitatively and 
quantitatively for selected points along the ring road the main parameter taken under 
consideration were including the following: 
1- Physical Environment: Topography and slope(water resources, hydrology, 
water use, flooding ,low flows and natural drainage system, river crossing, 
elevation and height, plantation and green areas, residential areas, road 
intersection with ring road), geology and soil investigations along the route, 
soil erosion, superficial deposits, climate(temperature, photochemical reaction, 
formation of fog, relative humidity, visibility, rainfall).  
2- Chemical Environment:  
i- Water quality: the main parameter considered were:  Appearance, 
turbidity, temperature, pH, conductivity, total hardness and alkalinity, 
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Phenols, Calcium, Magnesium, Chloride, Sulphate, Iron, Nitrite, 
Copper, Manganese, Silica, TSS and TDS. 
ii-  Air quality: TSP, SO2, NO2, CO and noise level. 
iii- Biological Environment: Flora and Fauna Survey, botanical 
resources, natural vegetation, mammals, vertebrate fauna, domesticated 
animals and fishes 
iv- Land Use of project area and the Surrounding: Route alignment, 
Land use and development land acquisition. 
v- Socio- Economy: Status, population, natural resources, health, 
education, shelter and urban upgrading, employment , housing 
situation (physical) and mode of transport. 
vi- Assess of the present pollution and sources had take place such as 
type of vehicles and emissions also brief mitigation were shown for air 
pollutant.  
B.4.3.6 Activities and impacts: The impacts were assessed based on 
prediction of experts and baseline data indicators (road already presented) the 
assessment gave positive and negative impacts in terms of magnitude, prevalence, 
duration and frequency of occurrence, the main areas proposed were including the 
followings: 
Main Receptors, Impacts on: Soil erosion, air quality, noise pollution and 
vibration (Equipment, Typical noise level at 30 meters), land use, hydrological 
regime, land clearing, vegetation, fauna, aquatic fauna, terrestrial habitats, aesthetic, 
health and well being, socio economic activities (possible impacts, groups affected, 
magnitude, timing), transportation and access to the site, social conflicts, economic 
changes and the financial opportunity, risks of traffic accidents(Animals crossing, 
population, traumatic injuries and fatalities are expected to rise). Also residual 
impacts were analyzed for the three phases of the project. The main activities and 
their direct impacts were shown as below:  
1. Pre development activities or feasibility study                                                                   
Activities: Economic Study, Traffic Study and Land Use Study. 
Impacts: these activities have no significant impact to the environment. 
2. Development activities:  
Activities: Contract and Agreement Negotiations, Site survey, Environmental 
study, Soil investigation, Route selection, Project designs. 
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Impacts: these activities have no significant impact to the environment 
3. Table B.7: Construction activities   
Activities  Impacts  
Site clearing works &sub-soil 
improvement 
Soil erosion, Top soil permeability, 
Susceptibility to land slides, Air pollution – 
dust/ smoke Noise Presence of construction 
workers. 
Piling and Earthworks (Earth moving 
, Compaction, Excavation &land 
filling) 
 
Soil erosion, Top soil permeability, Sub soil 
permeability, Susceptibility to land slides, 
Susceptibility to water erosion, Soil 
moisture, Air pollution – dust/ smoke, Noise 
pollution, Reduced aesthetics, Presence of 
construction workers. 
 
Access Roads Soil erosion, Air pollution – and dust, Noise 
pollution. 
Workers camps and temporary offices 
 
Reduced aesthetics, Conflict with local 
population, Waste disposal (Solid wastes and 
sewage). 
Transportation of construction 
materials 
 
Noise pollution, Air pollution - dust/smoke, 
Soil pollution level, Traffic congestion, 
Accidents. 
Procurement of earth moving 
machinery and road pavement 
equipment 
 
Noise & air pollution (dust/smoke), Traffic 
congestion, Road damage, Accidents, Top 
soil permeability. 
Procurement of bridge construction 
equipment 
 
Noise & air pollution (dust), Solid Waste, 
Construction wastes, Accidents, Water 
pollution, Change in river bed profile, 
Change in beak flow regime, Change in flood 
regime, Change in sediment load of surface 
water, Change in scouring /sedimentation of 
river bed. 
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4. Table 4.8: Operation and Maintenance 
Activities  Impacts  
Vehicular Traffic 
 
Traffic congestion, Accidents, Air & noise 
pollution. 
 Noise Emission 
 
Discomfort to the surrounding inhabitants, 
Auditory effects causing Noise induced 
Hearing Loss. 
Exhaust gasses Emission SOx emission, NOx emission, Carbon 
Monoxide emission, Air pollution-dust. 
 Workers Habitat 
 
Municipal solid waste generation, Waste 
water discharge, Changes in natural 
resources management, Increase in economic 
activity, Conversion of economic activities, 
Presence of construction workers, Storm 
water Retention, Silt sedimentation. 
Soil Waste Disposal 
 
Odor, Chemical air pollution, Chemical 
/organic pollution of runoff water, Soil 
pollution level, Reduced aesthetics, Public 
health nuisance.  
 
5. Indirect impacts: 
i- Paving of cities soak up more heat during night causing discomfort 
to the population.  
ii- Agricultural products and fodder will be contaminated with 
pollutants which may reach the consumers through different pathways 
e.g. milk, meat, adherence to vegetable and fruits which are eaten fresh 
and without washing. 
iii- Vending food may be contaminated by traffic pollutants and pose 
the health of the residents to risks since residential areas, commercial 
activities and marketing are expected to grow with the expected 
relevant services like catering.  
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iv- Socio cultural horizons, community structure, employment 
opportunities, business operations and revenue generation 
economic gains more optimal and productive land- use.   
B.4.3.7 Mitigations measures: The mitigations were described for all phases 
and activities that cause negative impacts the main areas which had been mentioned 
were: 
1- Land clearing: areas to be cleared, disposal of cleared materials.  
2- Labor force and labor camp: labor camps. 
3- Earth works: excavation precautions, disposal and stockpiling of materials 
from excavations. 
4-Soil conservation: top soil removal and stocking. 
5- Construction of access facility: maintenance of existing roads, temporary 
traffic signs. 
6- Disposal of construction debris 
7- Pollution control: waste control, dust control, noise control, water pollution, 
pest control, waste management.  
8- Operation phase mitigations included the following areas: visual mitigation, 
odor production, vehicular movement, storm water management, waste 
disposal, solid waste, scheduled/ toxic waste, landscape, health, traffic and 
transportation, transport of goods and other materials, social( community 
structure, employment opportunities, business operations and revenue 
generation, infra structure usage, provision of additional revenue).  
Additional mitigation Measures:  
i- Suppress the dust emission by continuous wetting during earthwork. 
ii- Use machines with least noise generation and lubricate and maintain 
noisy parts. 
iii-  Avail antidotes for those who may be bitten by insects.  
iv- Assign workers who have no history of ear ailment and after 
subjected to audiometric test.  
v- Assign workers who have no history of respiratory infection or 
allergy 
vi- Horns are restricted unless there is a necessity especially at 
populated areas.  
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vii- Encourage use of Personal Protective Equipment (PPE) by workers 
for dust, noise, asphalt.  
viii-  Install traffic Signals and Signs at important cross accesses. 
ix- Regulation of vehicles speed at risky areas through signs and 
warnings. 
B.4.3.8 Framework for EMP: This was including the following parameters:  
1- People in the EMP their roles and responsibilities. 
2- Environmental control measures. 
3- Sensitive environmental receptors. 
4- Soil erosion management, water quality management, air quality 
management, noise control, waste management, labor camp management. 
5- Environmental monitoring: monitoring locations to the following 
activities: soil erosion, river water quality, air quality, noise level, fauna 
and flora, socio economic. 
6- Reporting: should contain the following: sites and methods, work 
progress, site condition, monitoring results, compliance status, 
recommendations, conclusions, photographs and laboratory results.    
B.4.3.9 Conclusion: The findings of the EIA study indicate that the project 
will bring significant benefits to the city of Khartoum The study also indicates that 
there will be environmental problems associated with the development that require 
sound   environmental  management . 
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B.5. River Engineering Sector  
This sector includes two case studies; the Merowe Dam Project EIA and El 
mek Nimir Bridge EIA which had been done as apart of the feasibility study, the two 
projects still under constructions.   
B.5.1. Case study (1) 
B.5.1.1 Action title: El mek Nimir Bridge construction – feasibility study-
chapter (10) 
B.5.1.2 Project owner: Khartoum state government   
B.5.1.3 Lead agency: ANTS Limited  
B.5.1.4 Layout: 
1-Environmental consideration part of the feasibility study Chap (10): 
(main environmental effects, construction environmental effects, 
operational effects, beneficial impact of the project, mitigation.) 
2- Baseline data (Physical environment) chap (2) :( topography& 
existing structure, geological conditions, hydrological conditions, 
meteorological conditions, seismic properties). 
B.5.1.5 Table B.9: Environmental Effects  
  1- construction phase 
Minor 
No risk  
1-habitat 
2- Water pollution  
 
On natural environment  
Non  
 
Dust pollution  
 
Affect nearby sensitive 
receptor  
1-contaminated material 
during construction works 
2-lowering of local air 
quality   
3- elevated noise and 
vibration levels  
On human environment 
Significant   On transport routes  
Won't be  affected   Potential disturbance to 
archaeology and built 
heritage 
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Table B.9. Continue  
  2- operational phase 
N/S 1-potential pollution of 
surface water and ground 
water resources  
On natural environment 
+ 
 
+ 
N/S 
+ 
 
_ 
1- improved  local air 
quality  
2- noise and vibration  
3- minor visual intrusion  
4- effect on traffic and 
transport  
5-loss of small cultivated 
land  
On human environment 
 
 B.5.1.6 Mitigation:     
1- Good construction practices and proper control of construction 
traffic and dust control. 
2- Minimize soil erosion 
3- Proper road signs and avoid accident  
4- Provide opportunities of residents in surrounding area  
5- A cohesive health and safety policy  
6- Provide adequate waste disposal facilities  
7- Good operation practices and regular checks of vehicles 
8- Green fields and trees must be planned  
9- Continuous environmental monitoring and supervision is vital. 
(Note: This is a feasibility study and it was hard to analyze as EIA study although it 
was under studying at the Higher Council for Environment and Natural Resources as 
an EIA study). 
 
B.5.2. Case study (2) 
B.5.2.1 Action title: EIA for Merowe Dam Project 
B.5.2.2 Date of work: April 2002  
B.5.2.3 Lead agency: Lahmeyer international  
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B.5.2.4 Project owner: Merowe Dam Implementation Unit (MDIU) 
Commission for Social and Environmental Affairs 
B.5.2.5 Team of work: the team of the leader agency consulted number of 
experts from different institutions in different areas of the EA these areas included the 
following: archaeological, resettlement areas, facilities and activities of the station, 
wildlife, aerial photo maps, EA and management procedure, local contact, baseline 
data, irrigation, housing scheme, ecological study, socio economic survey, fishery, 
social aspects, vegetation, health, dam construction, soil survey.  
B.5.2.6 Guidelines:  
1- Land registration act 1925 and land acquisition act 1930 to land loss 
and resettlement issues plus the commissioner for social and 
environmental affairs in the MDIP.  
2- Many other conventions on conservation of natural resource.  
B.5.2.7 Layout: Executive summary, environmental legislation and 
institutions, project description, actual state of the environment (physical, biotic, 
human, resettlement planning-past and ongoing), impacts( risks due to contractor's 
operations, direct physical effect, immediate ecological problems, and impacts, socio-
economic long term risks, beneficial impacts), mitigation plan (environmental due 
diligence during construction, reservoir clearing, transmission line, river bed 
degradation, river bank erosion, small scale irrigation pump, ferry landing sites, 
public information, archeology, resettlement and compensation, monitoring, cost 
estimation. 
B.5.2.8 Scope of work: N/A 
B.5.2.9 Methodology:  
1- Field visit 
2- Questioner of experts and institutional consultant and governmental 
authorities review (project description and baseline data)  
3- Literature review of previous work and governmental documents 
and data. 
 B.5.2.10 Project alternative: based on the feasibility study and the 
environmentally preferable option was the MDP.      
B.5.2.11 Project description and Baseline data: 
• This based mainly on the feasibility studies (1993-2001), and the project 
description questioner filled by the project experts. 
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• The project description includes the following: type of the project, 
localization, river system, global setting, objectives, sub projects, (dam 
and reservoir, incorporated power house and irrigation intake, 
transmission lines). 
• Dam or weir: dam, spillway, underground impermeabilization, 
excavation, access road, preparatory work executed. 
• Water ways: spillway/irrigation intakes/power house, river diversion, 
construction camp, quarries and dumps, headrace canal, pressure shaft, 
area between dam and power house, excavation, fish ladder, bridge, 
River down stream. 
• Reservoir operation : head pond(retention time, operation /storage level, 
water depth, duration, area, volume), release flow, capacity power plant, 
residual flow, utilization of water, utilization of runoff, consumption of 
water in rainy and dry season, evaporation from water surface in rainy 
and dry season.  
• Switchyard, substation, transmission feeder line: (no technical report 
available) switchyard, substation, towers,  
• Rehabilitation / extension of existing components: N/A 
• Early construction activities: preparatory works already executed, 
tendering, infrastructure of resettlement scheme, temporary access road 
or bridge, clearing works, cut and fill works, total work force require, 
construction camps, construction site,  liquid refuse, solid refuse, will 
atmospheric emissions produced, risk of dust, risk of storage water being 
contaminated, risk of river water being contaminated. 
• Borrow areas and quarries: described location and details for every 
quarry.  
• Dump sites location and details 
• Flow diversion during construction. 
• Operation and maintenance: electricity generation and demand-project 
supply area (detailed) electricity generation –project (detailed), operation 
and maintenance (staff and cost).  
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• Actual land use/ total area occupied: lake, river, wetland, mangrove, 
wood forest, grassland, wasteland, gerouf, irrigation, settlement, and 
road. 
• Physical environment:   
1. Hydrology:  
v- Climate: duration of season, mean rainfall season, mean evaporation, 
evapo-transpiration, temperature, humidity, sunshine, solar radiation, 
wind speed and direction dust storm. 
vi- River system: river elevation, length, incremental drainage basin 
area, incremental drainage basin area in the dam site, river fall and 
length between the dam and powerhouse, river flow, typical annual 
flood discharge/ level, bed load, suspended load, erodability of river 
bed.  
vii- Water characteristics:  River: (series of rapid, fast flowing, unnatural 
flow, traversed), ground water level (with and without project), areas 
flooded by the River (with and without project), contamination due 
untreated sewage, proliferation of water disease/ weeds, radio active 
risks    
viii- Water resource development: actual uses of water course, 
actual discharge into the river, actual consumption of river water,   
2. Geology and seismic, 
3.   Soils and agriculture land use (land slides, quality, composition, fertility, 
depth, characteristic, soil loss due to water/wind erosion, dust storms …etc),  
• Biotic environment: lies near the habitats (aquatic: (Nile river, islands, river 
bank), water related terrestrial, desert), flora (trees, herbs, grasses), 
endangered plant/animal species, corridor of migrating birds/spawning,   water 
weeds, biomass, terrestrial fauna, fish fauna. 
• Human environment: administration, local/regional transport across/n the 
River infrastructure, resettlement communications, marketing, energy, 
education, health), population(age structure, population capacity, family size, 
family and household, families income, traditions of water /land use, 
migration of seasonal labor, ethnic composition, gender and minorities 
relations, food preference), economy(land use and farm size, land 
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registrations, date palms, livestock, agriculture and nonagricultural activities, 
fisheries, forests, tourist site, household incomes, poverty, houses, material 
assets), archaeological remains and future activities( particular educational 
significance, religious, burial ground, sacred location, cultural historical, 
reserves, ecological). 
• Resettlement planning-past and ongoing. 
• Details of species added in the annexes: mammals, reptiles, birds, other 
terrestrial fauna, fishes, archaeological remains.  
B.5.2.12 public participation: The public participation included the 
following group: 
1- Experts of the project engineer (civil, geologist, hydrologist, 
limnologist), contributed in the project description related issues. 
2- Institutional consultant. 
3- Negotiation with local committee together, by joint higher 
committee members  
4- Particular stakeholder and vulnerable group and youth. 
5- NGOs (Red Crescent, Help Age) and governmental of the state and 
rural councils.   
B.5.2.12 Table B.10: Activities and impacts 
Activity  Impacts Significance Mitigation 
recommende
d 
Transmission line  N/A N/A y 
Development of 
irrigated 
agriculture 
N/A N/A N/A 
Construction 
practices 
Spillage of fuels 
and oils 
  
Loading and 
unloading 
operation  
Dust production    
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Table B.10. Continue 
Excavation  Discovery of 
archaeological sites 
  
Operation of the 
Construction camp  
Sanitary and waste 
problems 
  
 Health impacts and 
transmittance of 
diseases 
  
Occupation of land  Occupation of  
Residential and 
cultivated areas/ 
displacement 
people, resettlement 
problems   
  
Reservoir  1-Water quality 
2- green house gas 
emissions 
n/s 
+v 
Y 
Dam construction 
D/S the River Nile 
1- Reduction of 
river flow volumes. 
2-Alteration of 
seasonal water level 
changes. 
3-Daily fluctuation 
of river flow and 
water level. 
4- change of the 
erosion 
/sedimentation 
regime: 
a- reduction of 
sediment released to 
the river D/S > river 
bed degradation> 
-v 
 
 
 
n/s 
 
 
 
 
+v for dry years,-v/f 
small scale irrigation 
pump& ferry landing 
sites 
 
 
 
n/ available 
 
 
 
 
 
 
 
 
 
 
 
 
Y 
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river bed scouring> 
higher discharge, 
narrower width, 
steeper slope, finer 
particles. 
b- Daily water level 
fluctuation> river 
bank erosion> 
increase river bank 
failure. 
 
 
 
-v (not anticipated) 
 
 
 
 
 
 
 
 
y 
Conversion from 
river to lake 
habitat  
1- Fish fauna. 
2- Bird fauna. 
3- Special flora. 
n/s 
n/s 
y 
Socio economic 
problems and 
impacts 
1- Loss of 
cultivable land. 
2- Land use rights 
and property. 
3-exproprition, 
compensation and 
resettlement. 
4- economic, social 
and culture welfare 
of the resettled 
people  
 
-v 
 
 
-v 
 
 
 
-v 
 
 
 
 
Beneficial impacts 1- Micro climate. 
2- Flora. 
3- Wildlife. 
4- Human 
activities around 
the reservoir. 
5- Local 
electricity 
 
 
 
 
 
 
 
 
y 
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supply. 
6- 
settlement 
infrastruct
ure  
7- Employment 
opportunities for the 
local population. 
8- Archaeological 
remains. 
9- health  
 
 
 
 
 
 
 
-v 
 
B.5.2.13 Mitigations recommended: Mitigation recommended included the 
following aspects: environmental due diligence during construction, reservoir 
clearing, transmission line, river bed degradation, river bank erosion, ferry landing 
sites, small scale irrigation pumps, public information, archaeological, resettlement 
and compensation, institutional issues, and monitoring ( health facilities, Nile River 
D/S, irrigation scheme, public services, socio economy) for operation and 
construction stages.  
Cost estimation had been done for resettlement schemes.  
B.5.2.14 EMP: N/A 
B.5.2.15Conclusion:N/A 
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C.1 Base Line Parameters Required 
In each sector one case was selected to judge against the general requires as in 
the following table. these cases were include: case (3) in the oil sector, case (1) in the 
agriculture sector, case (2) in power sector, case (3) in roads and high ways sector, 
and case (2) in the river engineering sector, in spite the fact that the EIA performance 
in each sector sounds to be similar.  
The table shows the major parts of the general baseline data, obviously some 
sectors have strong contribution with some of the parameters more than the other 
parameters. But also there were common parameter should be consider in each EIA. 
See CH IV for further disquisition.  
Table C.1. Baseline Data Required Against Sudanese Sectoral Practices  
Baseline  Parameter required Oil  Agri
cultu
re  
Pow
er  
Roa
d & 
high 
way 
River 
engine
ering 
Climate  Temperature   y y y Y 
 Humidity& R. humidity   y y y Y 
 Sunshine     Y 
 Solar radiation     Y 
 Rainfall/ rain fall duration   y y y Y 
 Wind speed  y y  Y 
 Wind direction  y y  Y 
 Wind frequency    y   
 Wind duration    y   
 Seasonal duration      Y 
 Evaporation  y   Y 
 Evapo-transpiration  y   Y 
 Sand  particles      
 (PET) rate.  y    
 Precipitation   y   
 Dust blowing     Y 
 Pressure      
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Table C.1. Continue  
 Spatial variability      
 Photochemical  reaction    y  
 Formation of fog    y  
 Visibility    y  
Air quality SOx y  y y  
 NOx y  y y  
 COx y  y y  
 CHx y     
 TSP y  y y  
 HFO   y   
 Odor       
 Pollutant    y   
 Sensitive receptors   y   
Noise  Noise level y  y y  
 Wind direction   y   
 Source of noise   y   
 Duration and period   y   
Soil quality  Fertility y    y 
 Soil moisture y     
 Micro organisms content       
 Carbon sequestration      
 Soil salinity y     
 Chemical fertilizers used       
 Pesticides used      
 Soil Permeability  y     
 Soil productivity y     
 superficial deposits y   y  
 Soil type/ nature/ 
composition  
y    y 
 Soil  depth/root   y    y 
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Table C.1. Continue  
 Organic matter content y     
 Water logging      
 Nutrient y     
 pH y     
 Capacity of plant y     
 Toxic salt      
 land slides y     
 soil loss due to water/ 
wind/ dust storms  
erosion 
   y y 
 Oil content       
 erodobility rating. y     
Water quality Electrical conductivity y  y y  
 Color& taste y     
 DO      
 BOD      
 COD      
 E coli      
 T. Coli Form       
 Oil& Grease      
 Turbidity    y  
 pH y  y y  
 Odor  y     
 TDS y   y  
 Total hardness y  y y  
 T. Alkalinity   y  y y  
 NO x y  y y  
 SO4 y  y y  
 temperature    y  
 TSS y  y y  
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Table C.1. Continue  
 Minerals y  y y  
 Free metals y  y y  
 Appearance    y  
 Radio active risk       
 salinity      
 Toxicity       
Biodiversity Vegetation cover: types 
(trees, herbs, grasses)& 
 species  
y   y y 
 Vegetation frequency y     
 Vegetation density &  
diversity 
y     
 Vegetation cover percentage y     
 Aquatic weeds     y 
 Vegetation  zone y   y y 
 Habitats and uses of plants  y    y 
 Animals: species, amounts,  
observed/ recorded 
     
 Mammals &avifauna 
recorded / observed 
y   y y 
 Domesticated animals 
listed   
   y  
 Animal diseases register in 
the zone  
     
 Birds observed/ recorded y    y 
 Corridor of migrating  
birds/spawning register 
    y 
 Vertebrate fauna    y  
 Fishes observed/ recorded y   y y 
 Desert habitats observed/ 
recorded 
    y 
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Table C.1. Continue  
 Wildlife exist y     
 Reptiles observed/ 
recorded  
y    y 
 Pests       
 Endangered plant/animal  
species 
    y 
 Botanical resources     y  
 Aquatic habitats 
(Nile river, islands, river  
bank) 
    y 
 Water related terrestrial     y 
 Terrestrial fauna     y 
 Biomass      y 
Geology Topography  y  y y  
 Slope of land     y  
 Geomorphology y  y y  
 Elevation & height y   y  
 Seismic      y 
Hydrology  Water resources exist y  y y y 
 Surface water exist  y    y 
 Ground water exist y    y 
 Ground water level  y    y 
 Natural drainage system  y   y y 
 Sanitary system     y   
 Water supply system  y  y   
 Ground water recharge y     
 Water pollution y  y   
 Water flow/direction  y     
 Storm water retention      
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Table C.1. Continue  
 Water uses   y y y 
 Runoff system    y   
River Nile8 Flooding & low flow    y y y 
 River elevation       y 
 river flow direction      y 
 series of rapid /fast 
 flowing 
    y 
 typical annual flood 
discharge/ level 
    y 
 unnatural flow     y 
 areas flooded by the River      y 
 drainage basin     y 
 suspended load     y 
 Water level     y 
 Water quality   y  y 
 actual discharge into the 
 river 
    y 
 Transport across/on the  
Nile River(River crossing are
   y y 
 Length      y 
 erodability of River bed     y 
 River traversed     y 
 Contamination due  
untreated sewage 
    y 
 proliferation of water  
disease/weeds 
    y 
 uses of water course     y 
 river water consumption      y 
 Radio active contamination     y 
 
                                                 
8 This considered in particularly for the river engineering sctor or the projects that has an integration 
with the River Nile (discharge effluent or use it as water source or crossing the River..etc) 
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Table C.1. Continue  
Socio- economic 
&  Land use 
Livestock  y  y  y 
 Live style  y     
 Population size y  y   
 Population age    y  y 
 Population distribution      
 Population capacity     y 
 Population growth y     
 Marital status      
 gender & minorities  
relations 
y  y  y 
 Income level     y 
 mortality y     
 life birth y     
 Poverty      y 
 Nutrition       
 food preference     y 
 Families income      y 
 Families size y    y 
 Health status & wellbeing      
 Common diseases      
 Ethnic composition y    y 
 Tribal composition y     
 Immigrants  y     
 seasonal immigrant groups  y    y 
 Settlements y    y 
 Pressure groups y     
 Cultural heritage   y   
 Local  cultures y     
 Housing situation y   y y 
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Table C.1. Continue  
 Occupational status     y  
 Modes of transport & 
traffic  
  y y y 
 High ways & local tracks  y   y  
 local/regional transport     y 
 Communications status       
 Water supply y     
 Electricity supply      
 Respondent interest in 
obtaining jobs 
y     
 Employment opportunities 
available 
y  y y  
 Local  & communities   
institutions   
y     
 Official & civil 
administration 
y  y  y 
 Administrative status   y  y  y 
 Health services  y  y y y 
 Education services y  y y y 
 Recreation sites y     
 Aesthetics & visual sites        
 Archaeological  sites      y 
 Tourist  sites (hotels, 
resorts, …) 
    y 
 Value sites (graves, 
mosques, church, holly 
areas…)  
    y 
 Marketing status y    y 
 Native industry   y     
 Farming system& 
 cultivation area 
y    y 
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Table C.1. Continue  
 Agriculture production y     
 Farming activities y    y 
 Animal husbandry y     
 Forestry activities     y 
 Fishier activities  y    y 
 Energy resources     y 
 Material assets     y 
 Future activities     y 
 traditions of water /land  
use 
y    y 
 Waste disposal system  y  y   
 Landfill areas       
 land use y   y y 
 land registrations/landlord y    y 
 infrastructure y    y 
 Green zones y   y  
 Residential zones   y y  
 Commercial zones    y   
 Industrial zones   y   
 Governmental zones   y   
 urban upgrading    y  
 Landscape quality( any 
pollutant resources) 
  y   
 household    y y 
 Natural resources exists     y  
 
 
Y       means parameter applied in the EIA  
Empty square     means didn't apply   
  
      
 
 
 
 
 
 
 
 
 
 
 
APPENDIX D 
 
 
 
TOOLS' CLASSIFICAIONS 
 
 
 
 
 
App. D                                                                                                                                                                              Tools' Classifications 
      145
Appendix D  
Tools' Classifications: 
Brief definitions and descriptions for the most usable tools/ methods in impact assessment are listed as in Table (D-1). Based on 
((Canter 1998); EU1999; Sadar1995; Joao 1998& Meier1998). 
Table D.1. Tools' Classifications 
Tool  Definition Advantages Disadvantages   Useful EIA 
stages   
Type of 
Projects  
Comments  
Ad hock -Established:1970s 
-Focus: broad areas 
of possible impacts  
-based: on intuition  
 
Quick, cheap, easy 
& need less amount 
of data   
Qualitative assess, 
do not assist the 
decision making, 
not suitable for big 
or complicated 
projects. 
 Simple 
projects 
with 
insignificant 
impacts 
 
checklist -Established:1970s 
-Focus: a tool 
provides 
systematical 
approach ensure 
that a set list of 
parameters and 
likely impacts are 
considered   in    the 
Simple, structured; 
avoid overlooking 
of potential impacts 
& flexible; Standard 
checklists could be 
developed to cope 
with projects and 
environmental 
conditions.  
do not attempt to 
weight or attach 
significance to 
impacts, nor 
represent the 
interdependence or 
synergism between 
interacting 
environmental 
Identify direct 
impacts and 
cumulative 
impacts, in 
particular at the 
Scoping stage of 
the project, more 
complex 
checklists could 
Adapted to 
all types of 
projects and 
environment
al 
conditions, 
suited to 
instances 
where 
relies on the 
experience of the 
practitioner in 
identifying the 
activities and key 
sensitive resources 
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EIA. -Based: on  
tabular format 
1-Simple, 
identification 
checklist: can 
identify which 
resource/environme
ntal component 
would be affected 
by a particular 
activity. 
2- Descriptive 
checklist: specific 
to impacts on 
certain components. 
This provides more 
information on the 
nature and 
magnitude of the 
impacts, 
quantitative or 
may be designed for 
ranking 
environmental 
factors and 
associated impacts 
in order of their 
relative importance, 
thus providing a 
basis for selection 
the preferred action  
components, 
cannot able to 
describe variation 
of environmental 
conditions with 
time. 
be useful for 
comparative 
evaluation of 
alternatives, 
considers the 
potential impact 
of activities of 
the project, on 
the different 
components of 
the environment.  
 
Environmen
tal 
Statements 
are written 
for the same 
kinds of 
project on a 
frequent 
basis. 
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qualitative.  
3- Geographical or 
Receptor Based 
Checklist: consider 
how various 
impacts of a 
project, or a 
number of projects, 
can combine to 
affect a 
geographical area 
or receptor. 
Matrices  Establish : 1970s -
Based: tabular 
format/ tow- 
dimensional tables 
  identification of 
impacts, physical 
and socio-
economic 
impacts 
can be 
applied to a 
range of 
projects and 
environment
al 
conditions 
 
Simple 
matrices 
organized to cross-
reference the 
  Numerical scores 
could be used 
suitable for 
scoping or 
only  indicate an 
expected  impacts to 
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different phases of 
a project  against 
elements of the 
environment or 
sensitive receptors 
equally well to 
show the 
approximate 
scale or 
magnitude of the 
impact. 
 
option 
assessment 
occur due to the listed 
activities 
Weighted 
matrices 
 ranking of impacts, 
assessing complex 
effects, allow the 
magnitude of 
impacts to be used 
quantitatively; 
indicating its 
importance 
Depends mainly on 
expert opinion. 
 
Weighting or 
scoring can be 
used to give an 
overall total score 
for the project or 
alternative 
options. 
 
suited to a 
larger scale 
project or a 
project in a 
particularly 
sensitive 
location 
it is important that the 
assessment explain 
assumptions made 
and the criteria used 
Stepped 
matrices 
Considers how the 
various activities of 
a project relate to 
the environmental 
resource or 
parameter. It shows 
Shows how one 
action can impact on 
a resource, which 
can then cause 
changes on other 
resources. 
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resources against 
functions of the 
environment. 
Advanced 
Network 
Matrices 
Can be considered 
as both a stepped 
matrix and a 
network. It 
identifies the 
activities of the 
project and assesses 
the impact on the 
resource in greater 
depth. 
Flexible, provides a 
way of linking the 
cause and effect 
impact chains. It 
integrates into one 
diagram a matrix 
and a network of 
consequent impacts 
Complex, time 
consumer, does not 
provide a 
quantitative 
assessment of 
impacts or its 
significance.  
 
Comprehensive 
identification of 
impacts and 
indirect impacts. 
  
Network 
analysis 
systems   
-Establish: 1970s -
Focus: recognize 
the series of 
impacts may be 
triggered on the 
environment by a 
single project 
action. Based: 
1- Can be used for a 
variety of project 
types and 
environmental 
conditions2- 
provides a guide to 
identification of 
second and third 
 Simple networks 
suitable for 
scoping and for 
compare 
alternative 
options. 
More 
complex 
analysis 
suited to a 
large-scale 
projects or 
projects in a 
sensitive 
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visual diagrams. order effects. location.. 
Map over 
lays 
-Established: 1970s 
(via computer/GIS 
1990s)  -Focus: 
preparation of maps 
or layers of 
information, 
superimposed on 
one another to 
provide a 
composite picture 
of the baseline 
environment, 
identifying the 
sensitive areas or 
resources 
 -Based: geo-
referenced 
show the influences 
of past, present and 
future activities on a 
project or receiving 
environment 
Traditional maps 
are: 1- static and 
therefore difficult 
and expensive to 
keep up to date. 2- 
inflexible 
For identifying 
the spatial 
distribution of 
impacts, and can 
assist in 
identifying where 
impacts and 
impact 
interactions may 
occur.  
 Application of GIS 
provides flexibility to 
MO because a paper 
map can be produced 
from the electronic 
base with exactly the 
right information to 
meet the need of the 
user& useful in 
dealing with large 
areas. 
GIS  -Establish: 1990s.-
Focus: storing, 
retrieving, 
1- Clear output 
presentation2- store 
organized data and 
need of highly 
trained expertise 
for efficient 
Identification of 
impacts and 
describe effected 
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analyzing, and 
displaying spatial 
data, which 
considering the 
spatial nature of 
many 
environmental and 
socio-economic 
impacts.  
 -Based: spatial 
database in which 
the information is 
geo-referenced/ 
computer systems  
 
 
provide dynamic 
data link to database 
to update stored 
data, 3- consolidate 
data from many 
different sources 4- 
give quick and 
efficient results5- 
generate descriptive 
and analytical 
statistic regarding 
the distribution of 
spatial phenomena 
6- providing 
interpolation 
modules for digital 
elevation models. 7- 
has surface analysis 
capabilities such as 
cost-friction or 
pathway analysis  
operation /expert 
designers ,in both 
EIA and task 
models GIS,2- 
costly and require 
long time to set up 
the database and 
conservation to 
digital form3- the 
sensitivity of 
model results to 
data models and 
data quality 
(need accurate 
data)  
environment, EI 
inventory and 
monitoring 
application, 
environmental 
modeling and 
management, in 
performing 
multiple map 
overlays, 
alternative 
options analysis 
by varying input 
parameters 
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Modeling Establish:1970s(qu
alitative models)-
Focus: that enables 
the quantification 
of projects impacts 
affects the 
environment -
Based: analytical/ 
simulating 
environmental 
conditions/ 
computer 
technology  
useful tool for 
simulating impacts 
over time and 
geographically 
 Often models use 
to predict the 
chemical or 
physical effects 
of a particular 
action within the 
environment.  
 
  
Mathemati
cal 
modeling 
- Establish: 1980s.-
Focus: quantitative 
anticipated changes 
in environmental 
media or resources 
due to the proposed 
action.-Based : 
Mathematical 
Quantitative models 
can encompass 
simplified models to 
very complicated 
three-dimensional 
used for specially 
addressing  
require extensive 
data input 
air and water 
quality, noise 
levels and 
airborne 
deposition on 
soils and 
vegetation. 
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analysis/computer 
applications  
Computer 
modeling  
- Establish:1980s powerful tools for 
analyzing complex 
impacts2- number 
of computer 
models3- extensive 
environmental data 
can be managed and 
complex 
calculations can be 
performed quickly3- 
useful for quick 
alternative analysis,  
1- applied with 
care, 2- need 
qualified 
professionals 3- 
sufficient initial 
data requirements 
4-expensive    
   
Experts 
system  
- Establish: 1990s. - 
Focus: draws upon 
professional 
knowledge and 
judgment of experts 
in particular topical 
areas.-Based: on 
  socio-economic 
models, species 
habitat models 
 Value judgment and 
best-guesses about 
likely outcomes are 
an integral part of an 
expert system. In this 
respect, systems 
attempt to mimic the 
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programmed, via 
series of rules or 
computer based 
human decision-
making process. 
Experts 
opinion 
-Establish: 1980s-
Focus: Experts in  
different scientific 
disciplines analyze 
the impacts 
prediction  -Based: 
on experts 
knowledge,  
Sufficient to 
identify and assess 
impacts and impact 
interactions for 
simple projects.  
Needs other tools 
for complicated 
projects.  
Identification of 
impacts  
suitable for 
all project 
types and all 
environment
al 
conditions 
It is the responsibility 
of the project 
coordinator to 
facilitate the 
exchange of ideas 
and ultimately to 
produce an 
Environmental 
Statement 
Consultat
ions 
&Questio
nnaires 
Based on  
information-
gathering 
techniques/ 
The ability to 
consider the 
potential impacts 
resources affected 
and possible 
mitigation measures 
in early stages of the 
EIA, approach the 
relevant community 
Time consuming, 
labor intensive, 
also there is the 
risk of poor 
response to the 
questionnaire; 
other methods 
should be used to 
assess the impacts. 
Scoping stage, in 
determining the 
views and 
concerns of those 
consulted 
regarding the 
project, 
identifying where 
impacts and 
appropriate 
for large-
scale 
projects 
where there 
are a large 
number of 
interested 
bodies or 
Consulters: the 
relevant statutory& 
non-statutory 
authorities, experts, 
local businesses & 
local community who 
may be affected by 
the project. 
Questionnaires: 
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groups & can obtain 
specific information 
not always readily 
available & 
identifying the key 
issues. 
impact 
interactions may 
occur baseline 
data collection, 
identifying 
impacts of a 
socio-economic 
nature. 
members of 
the public 
who are 
consulted 
businesses, local 
interest groups and 
residents  
Carrying 
Capacity 
Analysis 
Def: the level of 
environmental 
stress & 
sustainability. In a 
social context, it 
could mean the 
limits for the 
concentration of 
development within 
a particular area 
Test the 
sustainability of a 
project, considering 
the cumulative 
impacts of a number 
of developments & 
quantification of 
cumulative impacts 
over long periods of 
time.  
Need to be derived 
from other methods 
(expert opinion, 
surveys, regulatory 
authorities…)    
 
 Where 
regulatory 
thresholds 
exist, 
suitable for 
a small or 
complex 
projects & 
sensitive 
environment
Limiting factors must 
be selected; which 
best represent the 
environmental 
parameter of most 
concern for a 
particular resources•.  
 
                                                 
•
 e.g. the minimum viable amount of forest, which can support the bird population, becomes the threshold against which the impact of deforestation associated with the project is assessed. 
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that the 
infrastructure can 
support. 
 .  
 
Environm
ental cost 
benefit 
analysis 
-Established: 
1990s.-Focus: 
increased attention 
to the economic 
value of the 
environmental 
resources, and to 
the valuation of 
impacts of the 
proposed project -
Based: supplements 
traditional cost-
benefit analysis  
directs the decision 
maker 
Dose not describe 
the affected 
environment or 
identified the 
impacts, must use 
in a combination 
with other 
methods. 
 
alternatives 
analysis, cost 
estimation, 
decision making 
process 
  
Indices or 
indicators 
-Establish: 1980s.-
Focus: on selected 
indicators and their 
evaluation; selected 
features of 
flexible cannot identify the 
impacts of the 
project or making 
decision 
which can be 
used in 
describing the 
effected 
environment and 
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parameters of 
Environmental 
media or resources 
-based: numerical 
or categorized 
information.  
IA and prediction 
Laborato
ry testing  
and scale 
model 
-Established: 
1980s.-Focus:  
giving qualitative & 
quantitative 
information of 
specific project. –
Based: on the 
conduction of 
specific laboratory 
test or experiments. 
 
relative to 
anticipated impacts 
of particular type of 
projects in given 
geographical 
location 
Highly 
requirements of 
data & 
professionals 
, Expensive, Need 
to be supported by 
other tools & not 
decision making 
tool.. 
   
Literatur
e review 
- Established: 
1980s 
-Focus: assembled 
and revision of 
studies of similar 
projects and their 
 Needs to be 
supported by other 
methods. 
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impacts.-Based: on 
literature review of 
Mass 
balance 
calculatio
n  
-Established: 1970s 
-Focus: on 
inventories• of 
existing conditions 
and changes due to 
the project 
activities.-Based: 
on mass balance 
calculation  
Giving the exact 
affect of the project 
activities on the 
ambient 
environment.  
1-Needs to be 
supported by other 
methods. 
2- Do not identify 
the impacts. 
3- Do not assist the 
decision making. 
   
                                                 
• Inventories are frequently used for air and water pollution emission, along with solid hazardous wastes to be generated.  
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